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Practical Road Building.* 


By John N. Edy, C. E., Highway Engineer, Billings, Mont. 


SAND-CLAay Roabs. 


N THIS and the following chapters 

we will be concerned chiefly with 

the construction of the several kinds 
of wearing surfaces, assuming that the 
drainage and foundation features have 
been cared for. 

All road users are familiar with the 
effects of different climatic conditions 
upon roads of sand and of clay. While 
the former are at their best when wet 
and become practically impassable dur- 
ing the hot, dry months, the clay road is 
in best condition in the summer and is 
least serviceable in winter. For this 
reason an effort has been made to so 
combine these two materials that the 
resulting surface will give better service 
than when either is used alone. It has 
been found that if the intense hardness 
of the sand grains be used for wearing 
purposes and the stickiness of the clay 
be utilized for binding these sand grains 
together, the road thus formed is hard, 
smooth and resilient, and very inexpen- 
sive. The sand-clay road, then, is a 
combination of sand and clay in such 
proportions that every grain of sand is 
in contact with its neighbor, with the 
air spaces or voids in the sand just filled 
with a binder of clay. In order that 
these conditions may be fulfilled— 

1. The sand must be clean and sharp 
and preferably coarse. 

2. The clay must be free from sand 
and must possess the quality of binding. 

It may be further noted that such a 
surface may be built under either of two 
conditions, namely: 

1. On a sand foundation. 

2. Ona clay foundation. 

Before explaining the different meth- 
ods of construction it might be well to 


*Copyright by John N. Edy. 


emphasize the following points: The 
sole object in building a sand-clay sur- 
face is to improve the condition of the 
road, causing it to more nearly serve the 
requirements of the traffic. It is there- 
fore to the advantage of the community 
that the road be improved to the highest 
state of perfection possible with the ma- 
terials at hand. And so far as a com- 
bination of sand and clay is concerned 
the whole success of the improvement 
depends upon the thorough mixing and 
compacting of the materials in the prop- 
er proportions. For this reason such 
methods will be outlined that will, with 
the exercise of some judgment, insure 
the best immediate results. 

Sand-Clay on Sand.—under this head 
we may discuss two conditions: Con- 
struction on deep sand and on shallow 
sand. In the first case it is usually de- 
sirable to cover the deep sand with a 
layer of, say, 10 inches of clay, and then 
place a sand-clay surface on this in the 
same manner as on a clay foundation, 
using a thinner surface coat. A very 
satisfactory method to use on a shallow 
sand foundation is as follows: 

Determine the width to be improved, 
say 15 feet. The road is then crowned 
slightly with a road machine, and 
shoulders are thrown up at the sides to 
confine the clay. The clay is hauled and 
spread carefully over the surface, 6 to 8 
inches deep at the center and 3 to 4 
inches deep at the sides. This binder is 
covered with a thin layer of sand. The 
whole mass is then thoroughly pulver- 
ized and mixed by plowing and harrow- 
ing. Note that in this case the amount 
of clay used (an average depth of 4 to 6 
inches of loose material) should produce 
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a total thickness of 8 to 10 inches. The 
materials having been mixed dry, they 
should be wet by sprinkling and again 
harrowed. If it is not possible to 
sprinkle the road, the puddling may wait 
until after a rain, when it should be 
carefully done. After this wet mixing 
the surface is shaped with a grader and 
thoroughly rolled. As has been noted, 
the value of the improvement depends 
upon the intimate mixing, puddling and 
compacting of the sand and clay. 
Sand-Clay on Clay.—Under this con- 
dition, after the shoulders are formed as 
above, the clay is loosened to a depth 
of, say, 4 inches, and all clods and lumps 
broken with the harrow. Coarse, sharp 
sand is then spread to an average depth 
of 8 inches, spreading somewhat deeper 
in the center than at the sides. This 


mass is then mixed by plowing and har- — 


rowing, puddled, shaped and rolled. 

Another method is to haul the sand 
when the weather is good, distributing 
it along the road and applying after a 
rain, but before the road is cut into ruts. 
In this manner some labor is saved, but 
it is questionable if the final results are 
as desirable, because of the non-uniform- 
ity of the mixture. The sand might be 
dumped upon deep mud and do no harm, 
but this operation is more costly. 

It is to be remembered that the depth 
and width of improvement depends upon 
the volume of traffic to be cared for. 
Furthermore it will be found that the 
proportions selected are not absolutely 
correct, and that sand or clay must be 
added along the roadway to make the 
mixture uniform. In fact, the construc- 
tion of a sand-clay road is rather a mat- 
ter of experiment and development until 
the two ingredients have been supplied 
in just the proper proportions; then the 
construction ceases and the maintenance 
begins. 

For estimating purposes it is cus- 
tomary to test the sand for voids in the 
following manner: Take two glasses or 
other measure of equal volume. Fill one 
with water and the other with the sand 
to be used. Pour water from the glass 
into the sand, stirring constantly, until 
the water is just flush with the top of 
the sand glass. By observing the water 
that remains we may estimate the quan- 
tity that has been removed, which is the 
measure of the voids in the sand. The 
percentage of voids varies with the sand 
and the moisture it contains. 

Any excess of clay over that required 


to fill the voids in the sand is undesir- 
able, and will mean the application of 
more sand. On this account and be- 
cause it is difficult to measure these 
voids accurately and then thoroughly 
mix the materials, it is desirable that 
piles of suitable sand or clay be kept 
along the road for use when necessary. 

The maintenance of a sand-clay road 
is conducted principally with the road 
drag, together with the addition of such 
material as may be required to keen the 
surface in a uniformly good condition. 

Before selecting the clay to be used a 
careful investigation of all the available 
pits should be made, and that clay 
chosen which packs readily, and pulver- 
izes slowly when dry, or softens slowly 
when wet. A few simple tests will sug- 
gest themselves for this determination. 
A ball of clay may be placed in a glass 
of water, and its behavior noted. The 
longer it holds its shape the better 
suited it is for the purpose. Immediate 
slaking may indicate the presence of 
sand, which is undesirable. Another 
ball of clay placed on a glass should not 
crumble readily when dry; and when 
mixed with the sand in the assumed pro- 
portions, should show few, if any, cracks. 

It might be well to state here that 
when a sand-clay road shows cracks, 
these cracks must be immediately filled 
with sand. This may usually be done by 
using the drag. The supervisor must 
understand that in this, as well as in 
other highway improvement, the value 
of the result depends largely upon the 
exercise of judgment in adapting the 
method to the conditions and upon his 
patience, care and perseverance. 

The crown of a sand-clay road should 
be approximately the same as for earth 
roads, % or 1 inch per foot. The bottom 
of the side ditch must be at least 20 
inches below the center of the roadway 

‘the cost of this construction varies 
with the local conditions. These roads 
have been built for 10 cents to 17 cents 
per square yard. It is probable that an 
eight-inch,  fifteen-foot surface, con- 
structed as outlined above, may be built 
under average conditions for one thov- 
sand dollars ($1,000) per mile. These 
roads are always cheaper than macadans, 
and, except on a clay base where gravel 
may be had easily, are cheaper than 
gravel. In fact, many of the so-called 
cheap gravel roads are in reality expen- 
sive sand-clay roads, the gravel taking 
the place of the sand. 
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Combined Electric Light and Water Works Plant at 
St. Marys, Kansas. 


By Frank C. Perkins, Buffalo, N. Y. 


URING the past year nearly forty 

municipal electric lighting plants 

have been installed in the state of 
Kansas, where a state law has been 
passed allowing the state school fund to 
purchase the municipal bonds required 
for the construction of these water works 
and electric light stations. In the state 
of Oklahoma an even greater number of 
municipal electric light plants and water 
works have been erected during 1909. 
The accompanying illustration shows the 
electrical end of a typical installation of 
this type at St. Marys, Kansas, using 
fuel oil in the boilers for generating the 
steam and doing away entirely with the 


The boilers are operated with great 
economy in labor on account of the use 
of fuel oil, which is supplied in carload 


lots at 1% cents per gallon, delivered. 


into the city’s storage tank at the. sta- 
tion, which has a capacity of two car- 
loads of oil. 

The pumping plant consists of two 
horizontal compound duplex pumps, lo- 
cated in a brick pump pit and connected 
with the main suction pipe, which is in- 
stalled in a brick tunnel connecting the 
three wells, which are about 40 feet deep. 
The water supply is taken from these 
wells, which are away from the drain- 
age of the city, west of St. Marys. Cast 








ELECTRIC LIGHT AND WATER PLANT, ST. MARYS, KANSAS. 
Electric Generators and Switchboard. 


inconvenience and expense of handling 
the coal. The electric plant consists of 
two direct connected high-speed engine 
generator sets with exciters belted to 
pulleys on the extended shafts of the 
alternators outside of the main bearings. 
The electric installation is in duplicate, 
the switchboard and electric generator set 
being mounted in a separate room from 
the pumping plant. 

The street lighting of the town of St. 
Marys is equipped with series tungsten 
lamps which give a pure white light, in- 
stead of the yellow rays of the ordinary 
carbon filament lamp, and at one-third 
the operating cost of the latter. 


iron mains are used throughout the city 
for distribution, domestic and fire pres- 
sure being secured from an elevated stor- 
age tank or from direct pressure. This 
station is operated most economically, 
giving both electric lighting service and 
water service at minimum cost, on ac- 
count of the combining of the service 
to the greatest advantage in low first 
cost of plant, and therefore reduced fixed 
charges, as well as low maintenance cost 
and operating expense, the same labor 
being utilized for attending the lighting 
and pumping installation. 
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Proportioning Gravel Concrete.* 


By Clifford Older, Springfield, Ill. 


way Commission involves the use 

of concrete under the greatest 
variety of conditions imaginable. The 
quality of concrete required varies from 
. that necessary in massive plain con- 
crete abutments and retaining walls to 
that required for light, thin reinforced 
floors for steel bridges. 

The conditions under which concrete 
is built vary throughout all seasons of 
the year, and the location of the work 
may be in a city with ample transporta- 
tion facilities, or it may be 20 miles from 


Tx bridge work of the Illinois High- 


a railroad with dirt roads and 10 per 


cent. grades intervening. 

The quality of available aggregates 
may be the best of crushed limestone and 
coarse river sand, or it may be gravel of 
infinitely varied character. The quan- 
tity needed for the work may also be any- 
thing from a few cubic yards to sev- 


eral hundred or even thousand cubic 
yards. 
Handling the construction of a large 


number of concrete structures under 
greatly varying conditions made it nec- 
essary to devise a set of specifications 
for concrete work which would provide 
for concrete of satisfactory quality under 
all conditions and yet be elastic enough 
to permit the use of a considerable varie- 
ty of aggregate. 

When the bridge is located compara- 
tively near a railroad station, it is fre- 
quently possible to secure broken stone 
and sand at a reasonable cost. Many 
county highway bridges, however, are 
located perhaps 5, 10 or 15 miles from a 
railroad, in which case, if broken stone 
and sand were required, the cost of con- 
crete structures would be beyond the 
reach of many communities. 

Gravel.—The admission of gravel for 
aggregate permits the economical use of 
concrete in practically all Illinois town- 
ships, however remote from stone supply. 


qravel as nature provides it has, how- 
ever, an infinitely varied mixture of 
sand, pebbles and_ stone. Gravel as 


known to local highway officials and to 
most contractors may, in some cases, con- 
tain stone from 3 inches in diameter 
down, and in others it may be a ma- 
terial all of which will pass through a 
34-inch or even a %-inch screen. It is 
all popularly known as gravel, and the 
standard mixture is 1 part of cement to 
6 or 7 parts of gravel. 

The abuse of gravel concrete in small 
country highway work is astonishing. 


One local contractor, who was building 
a small bridge, insisted that a proportion 
of one of cement to six of gravel meant 
one sack of cement to six wheelbarrows 
of gravel. 

The specification adopted provides for 
the use of broken stone and sand when 
available by stating the number of parts 
by volume of each ingredient. Screened 
gravel is treated in the same way. Un- 
screened gravel is also permitted under 
certain conditions. 

The clay or loam content is limited by 
the specifications to 2 per cent. of the 
sand. But few natural gravels will sat- 
isfy this requirement. Larger percent- 
ages are frequently allowed if the gravel 
is otherwise of good quality. 

To secure the necessary strength, the 
cement is proportioned according to the 
amount of sand contained in the gravel, 
sand being defined as that part of the 
gravel which will pass through a 44-inch 
screen. The only requirement as to the 
relative proportions of sand and stone in 
the gravel is that the volume of sand 
must not fall below six-tenths of the vol- 
ume of stone. Any gravel, therefore, 
having a sand-to-stone ratio greater than 
0.6 may be used without modification, but 
for gravel so used the cement-to-sand 
ratio must be constant for a given class 
of concrete. 

This provision permits the use of prac- 
tically all gravels composed of satisfac- 
tory material. The resulting propor- 
tions stated in the usual form may vary, 
for a certain class of concrete, from 1 
part cement to 24% parts sand and 4 parts 
of stone to a mortar mixture of 1 part of 
cement to 2% parts sand. 

This method of proportioning is based 
on the assumption that if the sand and 
the stone are of satisfactory quality, and 
the ratio of sand to stone is equal to, or 
greater than 0.60, the strength of the 
concrete will be satisfactory, providing 
the ratio of cement to sand, or, in other 
words, the mortar is always maintained 
constant for a given class of concrete. 

Specifications for broken stone and 
gravel concrete require for class X 
concrete 1 part cement, 2 parts sand and 
34% parts rock broken to pieces which 
will be retained on a %-inch screen and 
which will pass a 1-inch ring; for class 
A concrete 1 part cement, 2% parts sand 
and 4 parts reck broken to pieces which 
will be retained on a %-inch screen and 
which will pass a l-inch ring, and for 
class B concrete 1 part cement, 3 parts 


*From a paper before the Illinois Society of Engineers and Surveyors. 














sand and 5 parts rock broken to pieces 
which will be retained on a %-inch 
sereen and which will pass a 24-inch 
ring. 

Gravel may be used in the place of 
broken stone and sand for concrete if it 
consists of clean, hard and sound stones, 
pebbles and sand, having a reasonably 
uniform gradation from the coarsest ma- 
terial allowable for the work specified to 
fine sand. 

In proportioning gravel concrete, fre- 
quent tests are made to determine the 
proportion of sand to stone. For class 
X and class A gravel concrete all ma- 
terial which passes a 14-inch screen and 
passes a 1-inch screen is considered 
stone. For class B gravel concrete all 
material which passed a %4-inch screen 
is considered sand and all material which 
is retained on a 14-inch screen and passes 
a 2%-inch screen is considered stone. 
For any of the classes of concrete, should 
the volume of sand so found be less than 
60 per cent. of the volume of stone, suffi- 
cient sand must be added to bring up the 
proportion. Should the volume of sand 
be more than 60 per cent. of the volume 
of stone, stone must be added or suffi- 
cient cement so that the volume of ce- 
ment to sand shall be for class X con- 
crete as 1 to 2; for class A concrete as 
1 to 2%; and for class B concrete as 1 
to 3. 

Pit-run gravel is defined as a mixture 
of sand and stone. 


Sand is that part of pit-run gravel 
which will pass through a 44-inch screen. 


Stone is that part of pit-run gravel 
which will be retained on a 44-inch screen 
and which will pass through a screen of 
the size indicated for the given class of 
concrete. 

Sometimes it is convenient to propor- 
tion gravel concrete by relative volumes 
of cement and total aggregate. To de- 
termine this relation, first compute the 
number of sacks of cement per cubic yard 
of the aggregate as it is to be used in the 
mixture; then the volume in cubic feet 
of cement per cubic yard of aggregate 
equals 0.95 of the number of sacks and 
the proportion of cement to aggregate 
equals 27 divided by this quantity. 

It is often cheaper to resort to screen- 
ing in order to obtain the stone neces- 
sary to modify the gravel to the 0.60 ra- 
tio than it is to add cement or purchase 
broken stone. 

With cement at $1 per barrel on the 
ground and 30 cents as the cost of 
screening 1 yard of gravel, assuming 
that the gravel is free at the pit or that 
it is necessary to purchase only the 
amount of gravel hauled away, it will be 
seen that screening is cheaper than add- 
ing cement up to where proportion of 
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same is 0.90. With the cement on the 
ground at $1.50 per barrel and screening 
at 30 cents per yard; gravel: being free 
at the pit or the material hauled away 
only being paid for, there is a very 
marked saving in cost by screening up to 
a proportion of sand of 0.93 over the 
method of adding cement. 


With cement at $1.50 per barrel, screen- 
ing at 30 cents and gravel at 40 cents, all 
gravel screened as well as that hauled 
being paid for at this rate, it is still 
cheaper to screen the gravel in order to 
find stone to add than it is to add ce- 
ment up to values of sand ratio of 0.85. 

With cement at $1.50 and broken stone 
at $2 per yard delivered at. the bridge 
site, the adding of broken stone is 
cheaper than adding cement, cheaper 
than screening if all gravel handled must 
be paid for at the rate of 40 cents per 
cubic yard, and is cheaper than screen- 
ings alone for values of sand ratio larger 
than 0.8. 


A Typical Example.—An example of a 
case where the method of adding cement 
proved the cheapest for proportioning 
follows: 

A bridge located about nine miles from 
the nearest railroad station required 
about 350 cubic yards of class A con- 
crete. Cement was delivered at the 
bridge site at cost of $1.35 per barrel. At 
the site of the bridge occurred a deposit 
of gravel containing but a small amount 
of stone, the sand, however, being of ex- 
cellent quality. The gravel was had at 
the cost of shoveling it into wheelbar- 
rows. Broken stone at the nearest rail- 
road station would have cost $1.75 per 
cubic yard, and the haul on account of 
the grades would have cost $4 per cubic 
yard, making the cost of broken stone at 
the bridge site $5.75 per cubic yard. The 
gravel in the creek bed tested 0.93 sand 
and 0.12 stone. 


Using the gravel as it occurred in the 
creek bed required the use of 2.60 bar- 
rels of cement per cubic yard of concrete, 
the cost at $1.35 per barrel being $3.51 
per cubic yard. Had broken stone been 
added, it would have been necessary to 
purchase about 0.7 cubic yard per cubic 
yard of concrete. This would have cost 
at the bridge site $4.02. The cement nec- 
essary would have been reduced to 1.2 
barrels and would have cost $1.62 per 
cubic yard of concrete. The cost of ce- 
ment and stone per cubic yard of con- 
crete would have been about $5.64. The 
saving per cubic yard of concrete ef- 
fected by adding cement at the rate of 1 
of cement to 2% of the contained sand 


-amounted to $2.13. As there were 350 


cubic yards used, the total saving 
amounted in this case to $745. The re- 
sulting concrete appears to be excellent. 


| 










Kd 
ig 









220 MUNICIPAL ENGINEERING 


Screening was out of the question, as 
to obtain the stone required would have 
necessitated screening nearly 1,800 cubic 
yards of gravel, and the visible supply 
was much less than this. 

In general the specification for gravel 
concrete herein described, which has 


been in use by the Illinois Highway Com- 
mission for several years, has resulted in 
satisfactory concrete, and made concrete 
structures available in many places 
where the cost would have been prohibi- 
tive had a fixed ratio of sand to stone 
been required in all cases. 





Electric Wire Conduits at Westfield, Mass. 


By Henry PD. Jackson, C. E., Boston, Mass. 


town of Westfield, Mass., at a regu- ~ 


O* the 4th day of May, 1910, the 


lar town meeting, elected a com- 
mittee of nine men to serve as a com- 
mittee on the repaving of Elm street and 
Park Square in the town of Westfield, 
Mass. This committee was also author- 
ized to investigate, and if deemed advisa- 
ble, install an underground system. by 
means of which the wires of the munici- 
pal plant would be put under ground. 
Also to install an entire new lighting 
system for the district to be repaved. 
This district composed the main street 
of Westfield from the river to and in- 
cluding the streets around the park in 
and about the centre of the town. This 
required the placing underground of 
three arc circuits, two lighting circuits, 
and one power circuit, or the removal 
of at least 16 high tension wires from 
the main streets, as well as the secon- 
daries and the transformers. 

A careful investigation of the situation 
showed that the best method was the in- 
stallation of a wire house or terminal 
house on the dyke at the southerly end 
of the bridge across the Westfield river, 
fairly close to the power station. From 
this terminal house a 12-duct conduit 
was carried in a _ southerly direction 
through Elm street to the junction of 
Main street. At this point it changed 
from 12-duct to 8-duct up Elm street to 
Court. The section down Main street 
was 12-ducts and Broad street was 8- 
ducts. At each street crossing, a man- 
hole was located, with a section of con- 
duit running down each street to a suffi- 
cient distance to keep the general neat 
appearance of the main street unob- 
structed. At various other locations dis- 
tributing boxes and conduits were locat- 
ed in order to distribute the current from 
the main ducts to buildings, or alley- 
ways which could not be dignified by 
the name of streets. At the end of each 
distributing duct a junction box was lo- 
cated, to enable the wires to be drawn 
from the ducts to the pole conduit. 


The main line of conduit has entrance 
only at the manholes and terminal house. 
The distributing boxes are located with 
reference to the top four ducts, and have 
physical contact only with these ducts. 
The entire main conduit, and general 
line of distributing conduit, was made 
of standard section Camp tile, either 2, 
4 or 6-duct, laid in concrete, and thor- 
oughly protected in a 3-inch wall of con- 
crete on either side, as well as on the top 
and bottom. The ducts for the are light 
poles are of section round tile pipe 4 
inches in diameter, as are also the ducts 
in the terminal boxes to the pole con- 
duit. 


The manholes are all standard dimen- 
sions, 5x5 square. All manholes, where 
feasible, are drained to the sewer. The 
distributing boxes are 30 inches square, 
and of varying depths, depending upon 
the number of ducts entering, the stand- 
ard width being 4-ducts. The terminal 
boxes, where necessary, are round, 22 
inches in diameter at the bottom and 26 
inches in diameter at the top, being 12 
inches deep inside. Both service boxes 
and manholes are provided with solid 
cast-iron covers. 

The specifications covering this work 
were made as complete as possible in 
every detail, covering all precautionary 
sections usually covered in municipal 
work for the protection of the town, also 
for the protection of both contractor’s 
employes and the townspeople. The 
specifications were carefully divided into 
sections of various characters of work 
done, each section being completely cov- 
ered in its entirety with reference to the 
material used and the method of using 
it. The prices were obtained for each 
individual item, also as regards the total 
estimate of work to be done and unit 
prices per foot of duct, per terminal box 
or per manhole. 

The contract for the installation was 
let to the Safety Insulated Wire and 
Cable Co., of New York, and was satis- 
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CONDUIT WORK IN WESTFIELD, MASS. 
Terminal House with Pole for Distributing Lines. 


factorily accomplished. The terminal 
house was not included in first contract. 

During the time conduit was being in- 
stalled, the committee investigated the 
different types and methods of street 
lighting at present in use; and finally 
decided to use the luminous arc or mag- 
netite are for the Main street, with a few 
series incandescent on the same circuit, 
current for these being supplied from tub 
transformer and mercury arc rectifier. 

With the idea that it was good busi- 
ness to make the entire system as neat 
and attractive as possible, considerable 
attention was paid to the type of poles, 
and final decision was for the iron orna- 
mental pole shown in the accompanying 
photograph cf Elm street after removal 
of wires. These poles are set in con- 
crete at frequent intervals along the 
main street, park, etc. The lamps are 
carried at approximately 25 feet above 
the street, and with the number of 
lamps installed, Westfield should have a 
main street as well lighted as any city 
or town in the country. 

The cable installation was under a sec- 
ond contract and specifications, and was 
also secured by the Safety Insulated Wire 
and Cable Co. This contract also in- 
cluded the installation of the pole ducts, 
and the setting and wiring of the arc 
light poles. The specifications drawn up 
for this work called for either varnished 
cambriec or varnished paper insulation, 
alternative bids being requested. After 
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a careful deliberation of the prices sub- 
mitted, it was decided that the paper 
cable was for the price most satisfactory, 
and paper insulation was selected. The 
specifications were carefully divided into 
a large number of sections, in order to 
get accurate figures on not only the cost 
of the various materials, but the labor 
involved in its installation. In all there 
were some 26 items, including furnishing 
the different characters of cable, for in- 
stalling the same, for making taps, all 
joints being included in the installing of 
the cable, for furnishing cutouts, for 
furnishing and installing castirgs for 
connecting the conduit to the are light 
poles, for installing the various charac- 
ters of service outlets, for furnishing and 
installing the pole terminal fittings, such 
as V V fittings and potheads, for furnish- 
ing and installing hangers in the man- 
holes, for furnishing and installing the 
protecting listing on wire in manholes, 
terminal boxes and distributing boxes, 
and for furnishing the necessary trans- 
formers and instruments and making the 
test. These various items were carefully 
covered in the specifications, both as re- 
gards the quality of the material sup- 
plied, work done, and method of using 
material. Also all necessary clauses for 
protecting the town and contractor were 

















CONDUIT WORK IN WESTFIELD, MASS. 
Installation of Wires to Street Lamp. Transition from 
Lead Cable to Rubher Covered Wire. End Bells will 
be Filled with Paraffine. 
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carefully inserted in accordance with the 
standard form of contract used by the 
town of Westfield. 

The drawings in connection with these 
specifications were made as complete as 
possible, the location of each wire or 
cable being carefully indicated in each 
duct, also where the joints were to be 
made, and how the cables were to be 
drawn from the main line duct through 
to the distributing ducts to and up the 
poles. The power and light cables in the 
main section through Elm street to Main 
street are No. 0 wire. The laterals are 
No. 4 and No. 6. The circuit from Main 
to Court street is No. 4, down Main St. 
No. 2, and down Broad street No. 4. All 
of this cable is standard 3,000-volt paper 
insulated cable, with standard thickness 
lead sheath, and was tested for 4,800 


low the lower arm, the conduit is com- 
posed of Orangeburg fibre. At the top of 
all of these ducts is placed a V V fitting, 
from which the wire is carried by a 
smooth curve to a Davis pothead, which 
is fastened to the lower arm, the junc- 
tion to the different circuits being made 
at this  pothead. This construction 
makes a very neat and attractive appear- 
ance, and is thoroughly effective as re- 
gards the protection of the cable, be- 
sides allowing the ready removing of the 
line from the cable by taking off the pot- 
head cap at any time. 

The arc cables are carried from the 
conduit to a short circuit switch in the 
base of the pole, at which point cable 
sheath is grounded to the pole. The wir- 
ing in the pole itself is composed of a 
twin conductor solid No. 8 rubber-insu- 

















ELM STREET, WESTFIELD, MASS. 
View After Installation of Conduit and Lamps and Removal of Overhead Wires. 


volts for thirty minutes. All cable is of 
stranded wire and single conductor. 

The arc light cable is No. 6, solid, 
8,000-volt, standard cable, and was tested. 
for 12,800 volts for thirty minutes. 

The two cables composing one side of 
the two-phase circuit are pulled into the 
same duct, and the two wires composing 
an are circuit are pulled in the same duct 
wherever feasible. The wires when leav- 
ing the terminal boxes for poles, are 
carried through fibre or iron bends, de- 
pending upon whether there is more than 
one wire in the conduit or not. Where 
more than one wire is used, iron pipe is 
installed. Where single wire is run, a 
fibre pipe is used. The iron pipes are 
carried from the terminal boxes up the 
poles to a height of at least 10 feet above 
the ground. From this point to just be- 


lated wire, which is carried from the cut- 
out switch to the cutout suspended with 
the lamp. 

In order to bring the wires from the 
power station to the cable, a terminal 
house was installed on the dyke near the 
Westfield river. In this terminal] house 
are located the choke coils for protecting 
the cable, also fuses and switches, which 
will enable the cable to be cut out at any 
time without affecting the rest of the 
circuits. The illustrations show with 
more or less distinctness the construc- 
tion of the cable house and its appear- 
ance after completion, with the terminal 
pole from which the wires run to the 
house. They also show the junction of 
the lead cable to the rubber-covered 
cable at the base of the arc light pole, as 
well as the appearance of the streets 














after the installation of underground 
service. : 

The entire layout of this work—both 
constructions, including plans, specifica- 
tions and form of contract—was drawn 
up by Messrs. Sprague, Keyes and Jack- 
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son, engineers, 88 Broad street, Boston, 
who also supervised and inspected the 
work at frequent intervals. The general 
construction work was supervised by the 
town engineer, Mr. Oren E. Parks, and 
his assistants. 





The Meadow Boulevard to Atlantie City, N. J. 


Editorial Correspondence. 


road which has been built upon a 
foundation as treacherous and un- 

stable as the material known as “quick- 
sand.” This road, the “Meadow Boule- 
vard,” connects the sand-bar island, upon 
which Atlantic City is built, with the 
main land; taking a course across the 
salt marsh flats, where previous to that 
time there had been a toll road in serv- 
ice only under favorable conditions of 
wind and tide 

The first railroad to Atlantic City, the 
Camden and Absecon, had a terminus at 
the edge of the meadows, or marshes. 
This was afterward extended over the 
more solid portions of the flats to the 
island. The railroad ties were laid with- 
out ballast upon stiff sod which floated 
on the mud beneath. Train schedules 
were uncertain as storm tides frequently 
interrupted travel for days. The increase 
in weight of locomotives and the un- 
certainty of operation finally caused the 
railroad to build a more permanent road 
bed, bringing sand from some distance 
to obtain a fill which would displace the 
soft mud until sufficient bearing surface 
was obtained to give the desired results. 

A wagon toll road of the corduroy type 
had been constructed between Pleasant- 
ville and Atlantic City. This structure in 
reality floated on the mud of the meadows 
and occasionally the sinking of the en- 
tire surface made necessary the expen- 
sive hauling and placing of gravel from 
the mainland. The construction of a 
state road from Camden brought a great 
deai of traffic to the toll road and it be- 
came a paying investment, as will be un- 
derstood from the fact that though the 
distance was less than 4 miles a charge 
of sixty cents per team for each round 
trip was made. When it was proposed to 
construct a state road across the marshes 
a great deal of opposition was made by 
the toll road interests, but the purchase 
of the road for use as a right of way by a 
trolley line finally disposed of this oppo- 
sition. 
A survey was accordingly made and a 


N EW JERSEY has a hard surface 





right of way, one hundred feet in width, 
was obtained and the actual construction 
work was undertaken in 1903 under the 
direction of Robert A. Meeker, state su- 
pervisor of roads, with J. J. Anderson, 
county engineer of Atlantic county, in 
charge. The length of the roadway con- 
structed was 3.58 miles. 

Soundings taken along the right of way 
showed that the semi-liquid mud varied 
in depth from six feet to twenty-eight feet 
and the surface was covered in most 
places with a salt marsh grass sod vary- 
ing in depth from two to four feet in 
thickness. Below this was found a layer 
of hard pan which in a few places was 
only about four feet thick. Below this 
was a seemingly bottomless stratum of 
soft mud. This was particularly true at 
the points where it was decided to con- 
struct bridges to allow for the thorough- 
fares and bays from the ocean. 


Pile bents were constructed to support 
the approaches to these bridges. These 
piles were put down by water jet and 
hammer combined. They were driven to 
a depth of about thirty feet as at about 
thirty-five feet all resistance to the ham- 
mer ceased and the piles sank indefinitely. 

After the road was definitely located, 
sod banks were constructed, five feet six 
inches high, twelve feet wide at the base, 
and two at the top and with the growing 
grass side out. The inside edges of these 
banks were sixty feet apart and formed 
the outer boundaries of the roadway. The 
sod was taken from between the walls 
as it was found that as the fill was placed 
between them, the weight displaced the 
mud to such an extent that in a number 
of places the crust without the walls was 
raised. 


After the walls were finished a mixture 
of sand with about 90 per cent. of water 
was pumped by hydraulic dredges for a 
distance of about one-half mile or mcre, 
and discharged between the sod walls. 
The sand settled and the water ran back 
into the bay. As this settlement con- 
tinued the mud was displaced until the 
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roadway rested upon the hardpan or un- 
til an equilibrium was established and 
the sand, spread to an umbrella-like cross 
section, formed a surface capable of sup- 
porting the fill and roadway. After the 
sand fill was completed to a height of 
about six feet above the level of the 
meadows, a coat of gravel was applied 
and the roadway was leveled and given 
the proper curvature. A substantial rail- 
ing was erected at each side of the boule- 
vard and the road was thrown open to 
traffic which has continued without inter- 
ruption by the tide since 1903. The 
method of construction here used has 
since been adopted in a number of cases 
for shore road building. 

The gravel which formed the top of the 
roadway was of excellent quality having 
sufficient clay to make a binder, causing 
it to form a closely knit surface which 


bined horse and automobile traffic of the 
most severe type. 

By reason of the cost of maintenance 
due to the exceptionally heavy traffic, the 
county board of freeholders of Atlantic 
county decided to construct some more 
permanent surface for that portion of the 
boulevard adjacent to Atlantic City. Ac- 
cordingly a contract was let for the re- 
surfacing with Warrenite the portion near 
to Atlantic City, for a distance of 0.6 
mile, and the roadway was constructed 
under the direction of E. D. Rightmire. 
Great care was taken in the construction, 
due to the width of the roadway, fifty- 
eight feet, and the small crown allowed. 
The accompanying photograph shows the 
excellent condition of the surface at the 
present time. 

- After the preparation of the subgrade a 
six-inch rolled layer of 24-inch trap rock 




















MEADOW BOULEVARD ROAD, ATLANTIC CITY, N. J. 


has required some maintenance each year, 
but which under the exceptionally heavy 
traffic has given very good service. The 
Meadow Boulevard forms the only road- 
way connecting the great seaside resort, 
Atlantic City, with the mainland. It is 
the last link in the great highway from 
Philadelphia to the sea; and by reason of 
the great numbers who come across the 
country to Atlantic City, it carries an 
automobile traffic alone of over a million 
and a half vehicles each year. In addi- 
tion to this class of traffic there is a great 
market gardening business due to the 
number of hotels, and the market stuff is 
hauled in wagons which are horse drawn; 
so that the road has to withstand com- 


was spread and a binder course of stone 
screenings and gravel was added. Upon 
this foundation was placed a two-inch 
layer of Warrenite surface, which consists 
of graded stone mixed with Warren- 
ite bituminous cement. This layer was 
thoroughly rolled and compacted and a 
flush coat was added. The addition of 
stone screenings and thorough rolling 
completed the roadway. 

The resulting road 
smooth as a city 


is as hard and 
asphalt street and 


thanks to the careful supervision and at- 
tention to detail there is excellent drain- 
age and no pockets are afforded in the 
comparatively flat surface for the reten- 
tion of water. 

















Water Meters, Mains and Service Pipes from the 
Financial Standpoint.* 


By Willis J. Spaulding, Commissioner of Public Property, Springfield, Ill. 


YEAR ago next April our city 
A passed an ordinance requiring all 

services to be metered within 
two years. On March ist last we had 
about twenty-two hundred meters in use. 
March ist, this year, we had about five 
thousand in use. Our daily pumpage has 
been steadily decreasing, and we have 
been able to supply the city from our 
wells regularly for the past six months. 
While we had to meet a good deal of 
prejudice in the start, I think it is safe 
to say that fully three-fourths of our 
consumers are satisfied, and more are be- 
ing converted every day. I am told that 
in one large city the past season the 
supply to all residences was cut off at 
the curb key to save the water for fire 
protection. Later the installation of 
meters was begun. Had this city been 
on the meter system probably this dras- 
tic measure would not have been neces- 
sary. 

It is only necessary to make the pa- 
trons understand that conservation 
means in the end lower rates and better 
service for them. The proposition is 
simple. For example, if ten million gal- 
lons are pumped through the mains, and 
only five millions devoted to legitimate 
use, the five millions of waste must be 
added into the bills of consumers the 
same as if they had used it. If those five 
millions which were wasted were sold, it 
is obvious that the rates could have been 
reduced fifty per cent. and the water de- 
partment still have received the same 
gross income, less the cost of additional 
mains. 

One matter that should not be over- 
looked with reference to the meter sys- 
tem is that a meter is a machine and 
will get out of order. A water system 
had better not be metered at all, at 
least from a revenue standpoint, if the 
meters are to be installed and then al- 
lowed to take care of themselves. I 
think it is a serious mistake for the con- 
sumer to own the meter. The weter de- 
partment should own, install, and take 
care of them, and so keep its records that 
it can know the history of every meter 
from the time it was installed down to 
date. Our experience is that meters sel- 
dom get fast, but continually become 
slow. In the past summer we started a 
test of all meters which had been in 


service more than two years. The test 
was made at the premises. These tests 
showed that about four meters out of 
five were from five per cent. to ninety 
per cent. slow. It should be explained, 
however, that these meters had been in 
for from two to twelve years. Most of 
them had been in service eight or ten 


years. To illustrate, we removed a ‘ 


meter which had been yielding seventy- 
five cents per month in revenue, and re- 
placed it with an accurate one. The 
revenue at this place rose to thirteen dol- 
lars. Reference to the ledger showed the 
registration had been gradually falling 
off for several years. Of course, the con- 
sumer feel greatly aggrieved and assumed 
that he was being robbed, but was finally 
convinced that he was wasting a great 
deal of water and by a change of man- 
agement cut his bill down to about four 
dollars per month, which in his case, 
might be considered normal. This is 
only one of many similar cases. I think 
it is safe to say that on all meters that 
had been in more than eight years we 
were losing forty per cent. in income on 
the average. Tests for accuracy should 
be made at regular intervals not more 
than two years apart. We expect to fol- 
low up the work of installing and com- 
plete it this summer. 

In our city, as in many others, free 
water was given to various institutions 
from the beginning, and these were add- 
ed to from time to time, until we had a 
great many such consumers. We have a 
park system which is provided for by 
State law. The revenue is provided for by 
a special tax levy. It is no more fair for 
the water department to furnish them 
water free than to pay for the park po- 
licemen. The water department is no 
more obliged to furnish the _ public 
schools free of charge than to pay their 
janitors. It is no more entitled to fur- 
nish the cemetery with water than to pay 
the grave digger. In our city we have put 
these and a number of other free con- 
sumers on the pay list. At one school 
building when the meter was first in- 
stalled the consumption was at the rate 
of about seventy-five dollars per month. 
This, of course, was largely due to leak- 
age. 

In this matter of free water there is a 
question of equity which is often over- 


*From a paper before the Illinois Sanitary and Water Supply Association. 
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looked in municipal management. It is 
assumed that a water plant should be 
self-sustaining, and on this point there 
is no argument. If the funds of the 
water department are diverted to other 
uses, it is obvious that in that case 
water consumers are being made an 
object of special taxation indirectly 
through the water rates. For instance, 
suppose that the water rates were placed 
high enough so that the revenue would 
not only support the water plant, but 
would pay the cost of maintaining the 
fire department also. Then a citizen 
would be taxed to support the fire de- 
partment, not in proportion to the prop- 
erty owned, but in proportion to the 
water he used, and a substantial portion 
(say one-half of his water bill) would 
really be a charge for fire protection, and 
fire protection for the whole city would 
be paid for by water consumers, while 
nearly one-half the people enjoy the same 
protection and pay nothing. The furn- 
ishing of free water is only another 
method of diverting the funds of the 
water department away from. their 
proper channel, and to that extent an un- 
fair burden is being placed upon those 
who pay for water. On account of its 
importance from a sanitary standpoint, 
we can not fail to see the urgency for 
promoting the general use of a public 
water supply, and the most certain way 
to do this is by making it as cheap as 
possible. A city cannot be made beauti- 
ful or sanitary until every working man 
can enjoy the advantages of city water. 
In our city only a little more than half 


of the residents are water takers, and 
one of our problems is to increase the 
number. 


The matter of water rates, however, is 
of no greater importance than the neces- 
sity of making the service easily availa- 
ble. That is to say, the distributing 
main must be accessible to the prospect- 
ive consumer, and the installing of the 
service pipe should be made as easy and 
inexpensive as possible. Home builders 
can not take city water if there is no 
main within reach. At the same time 
any water department can easily bank- 
rupt itself by draining its resources for 
water main extensions from which there 
is insufficient revenue. One of the prob- 
lems now before our water department is 
the question of how best to provide reve- 
nue for extensions. In the past we have 


been meeting this expense from the 
revenues. In a prosperous and growing 
city the cost of water pipe extensions 


commonly amounts to about twenty-five 
per cent. of the gross income. 

There are three ways in which this 
expense may be met: from water reve- 
nues, by bond issues, or by a special as- 
sessment against the frontage. In the 


instance water consumers foot the 
bill directly; in the second it becomes a 
permanent interest bearing obligation 
against water patrons. By either of these 
two methods it must be provided for in 
the rates. By the third method it is 
paid once for all by the owners of the 
property benefited, and in that case the 
rates for water could be reduced approxi- 
mately twenty-five per cent., and at the 
same time leave the department the same 
net income. In the past two years we 
have had some large additions laid out in 
the residence part of the city. These ad- 
ditions were not available as home sites 
without city water. Since there were no 
consumers immediately to be had the 
water department refused to make exten- 
sions. The owners of the additions con- 


first 


‘eluded to lay the mains at their own ex- 


pense, and the argument to justify the 
expenditure was as follows: Investment 
for water pipe in front of these lots 
would amount to about $14.00 for each 
forty-foot lot; for the expenditure of 
$14.00 on the lot its value was enhanced 
at least double that amount, so that as a 
matter of fact the investment in water 
pipe paid a profit of one hundred per 
cent. to the owner of the frontage. As 
the lots were sold the real estate dealer 
received the money he had invested in 
the pipe, together with one hundred per 
cent. profit on it, so that the water de- 
partment surely could not be said to be 
in debt to him. Therefore, no refund 
was made. Now under the old method 
of paying for the water pipe from the 
water revenue the lot owners would have 
collected the value of the water pipe 
from the home builder just the same. 
The home builder who improved the lot 
by putting a house on it would probably 
proceed to pay for the water pipe in his 
water rates as soon as he had become a 
water consumer, notwithstanding that he 
had already paid for the pipe twice over 
when he bought his lot. This would 
seem to be a ridiculous inconsistency 
which penalizes the home builder in 
favor of the lot owner, and at least in 


the case of municipal ownership could 
just as well be avoided. The cost of 
sewers and of pavements is acknowl- 


edged as a legitimate charge against the 
frontage and is paid for accordingly. The 
value of a water main in front of a lot 
is much more certain and tangible than 
sewers or pavement, because there is 
scarcely any business or purpose for 
which the lot could be used that water 
would not be necessary or desirable. It 
is like bringing an ever-flowing spring, 
and flowing under pressure, within reach 
of the lot, and though a resident may 


use no water at all the fire protection 
means an annual saving in insurance. It 
is perfectly 


natural that a real estate 











SEWAGE SLUDGE DISPOSAL 


owner should capitalize the value of a 
water main and charge it to the home 
builder who buys the lot, just as he 
would charge for a sewer, a pavement, or 
a boulevard. Therefore, what is more 
logical or fair than to require him to 
pay for the main in the beginning, since 
he gets the money back with perhaps one 
hundred per cent profit? 

Charging water pipe to the frontage is 
not new in this state, and is quite gen- 
eral in Minnesota, but there they have a 
method of spreading the cost over a 
period of ten years, collecting the amount 
with the regular tax assessment, which 
makes the annual charge so small that it 
is scarcely noticed and makes the collec- 
tion in a very inexpensive way. 

The advantages to a city of some such 
method are far reaching. Under such a 
plan water pipe would be extended in all 
directions as new additions were laid 
out, instead of being held back until such 
time as there are enough consumers to 
make the extension profitable, thus 
avoiding the unfortunate necessity of 
compelling many home builders to pro- 
vide themselves a well and outhouse on 
their lot. Finally when the main is ex- 
tended, often a large number of residents 
have become settled and satisfied, and 
will not put in the service. Many per- 
sons in planning a new house will put in 
city water but the same persons would 
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not rearrange an old house. This method 
accomplishes three things of vital im- 
portance: first, it makes the water avail- 
able to those who want to use it; second, 
it reduces the cost of water in two ways, 
namely, by relieving the water depart- 
ment of the cost of extensions, and by 
greatly increasing the number of pa- 
trons; third, and above all, it is the most 
equitable plan yet devised. 

A weak feature commonly found in the 
administration of public water works is 
that the installing of service pipes is 
done by the plumbers. In our city it has 
cost from thirty-five to fifty dollars to 
install a service pipe. This is about 
double what it would be if the depart- 
ment did the work at actual cost. A 
water plant should expect to earn its 
revenues from the sale of water, and 
should therefore be interested in making 
it as easy as possible for citizens to ob- 
tain the service. With that idea in mind 
our city council introduced an ordinance 
providing that all services shall be in- 
stalled by the water department at cost, 
and by this means we are enabled to 
make a uniform charge which applies to 
both the long and short services alike 
so that the resident who happens to be 
on the long side of the street will have 
to pay no more than if he were on the 
short side. 





Sewage Sludge Disposal. 


By I. Batley, Late Superintendent of Sewage Works, Bradford, England. 


HE disposal of sewage sludge in 
| England is a problem which is 
now having serious attention by 
city engineers and others in charge 
of municipal sanitary arrangements. The 
writer’s intention in this article is to give 
an outline of the methods adopted at vari- 
ous works in experiments made to dispose 
of sewage sludge economically. At the 
works at Frizinghall, which treat the 
sewage of the city of Bradford, the raw 
sewage is of a very complex nature, ow- 
ing to the large quantity of waste water 
which comes from the various industries, 
comprising wool combing, dyeing, brew- 
ing and a host of other trades. 

The dry weather flow is about 15,000,- 
900 gallons daily. This passes over a 
series of tanks which collect all the 
heavy matter, and then through revolv- 
ing screens, which collect all the waste 
paper, water closet refuse, etc. Sul- 
phuric acid is then added in just suffi- 
cient quantity to “crack” the water, 
which passes over a series of fifteen pre- 


cipitation tanks. The sludge with the 
grease in combination falls to the bot- 
tom and when the tank is full the water 
course is turned. 

The resultant sludge, containing about 
80 per cent. water, is then run by grav- 
ity into a large ram, where it is then 
pumped up into the presses, the grease 
and water running away all the time. 

The cake, when it leaves the presses, 
contains about 30 per cent. moisture, and 
15 per cent. grease left in. The calorific 
value compared with coal used on the 
works is about half. A number of ex- 
periments have been made to effectively 
deal with the quantity of cake made 
(about 40 tons per 24 hours), a few of 
which will be of interesting description. 
At one time the cake was crushed into 


small pieces and fed into a series of 
eight D-shaped retorts, heated under- 
neath by a generating furnace. Super- 


heated steam was blown through the 
cake as it was scraped slowly on by a 
chain belt with iron scrapers attached. 
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The fatty matter passed off at the top 
and was drawn through condensers and 
afterwards refined. The grease was of 
poor quality, owing to the quantity of 
tarry matters that also came over with 
it. The plant itself was not a success. 
Depreciation and repairs were expensive 
items, and eventually it was thrown on 
the junk heap. 

Successfully to burn the cake, also to 
avoid using as much coal, with which it 
had to be mixed before burning, it was 
decided to gasify it in a twin gas pro- 
ducer and use the gas for firing a water 
tube boiler, with the ultimate idea of 
also recovering the nitrogen as ammonia. 

Although the scheme had merits, the 
difficulties were numerous. Chief amongst 
these was the ash, which clung to the 
corners of the brickwork lining of the 
producer and gradually built up until it 
formed a solid mass in the chambers. 
The gas was of good value and was ig- 
nited under the boiler for generating 
steam. As the control over the gases 
was not effective, the pressure in the 
boiler was very erratic and could not be 
relied upon to supply the works with 
steam with regularity. 

This plant was also passed as of no 
further use, but not before it was thor- 
oughly demonstrated that it would not 
be of practical use. 

The water tube boiler was then fitted 
with a chain-grate stoker. Sewage cake 
in proportion to coal was burnt here., 
three tons of cake to four tons of coal 
being used. This was fairly satisfac- 
tory, nevertheless the question of burn- 
ing all pressed cake and no coal was 
never lost sight of, and to this end, with 
a view to removing the remaining 
moisture in the cake, a large rotary dry- 
ing machine of American make was in- 
stalled. This machine did its work well. 
The wet cake, partly crushed, was fed in 
at one end and left at the other in fine 
dry powder. A trial run in burning the 
powder on the chain-grate stoker which 
had been installed was sufficient to 
prove that there was no advantage in 
burning it, as the fine powder formed 
one solid mass of clinker, entirely pre- 
venting any air coming through the 
tg to oxidize the combustible prod- 
ucts. 

All this time a small quantity of the 
cake had been disposed of as a fertilizer 
base, about $1.50 per ton being obtained 
for it, when sent out in powder form. 
This demand grew to large proportions 
and the rotary drying machine, which 
turned out about 30 tons of dry product 
every 24 hours, was kept hard at work to 
keep up with the demand. The price of 
the dry powder was also gradually in- 
creased until $2.50 was obtained for it. 
The demand of course varies, but in the 


spring large quantities are sent away. 
The powder shows on analysis 2 to 2.5 
per cent. ammonia. 

At Leeds a smal] experimental plant 
has been erected for recovery of the am- 
monia from the pressed sewage cake. 
This plant was not at work when I saw 
it. Mr. Hart, the sewage engineer, spoke 
highly of it as far as his results had gone, 
and it certainly has merits. The previ- 
ously dried sewage cake is fed into an 
iron retort at the top, which is built in 
a brick chamber leaving an annular space 
between the inner wall of furnace and 
outer shell of retort for heating purposes. 
Connected to this space is a small gas 
producer. The producer is started up 
and charged with ordinary coke and the 
gas ignited under the retort, which, when 
sufficiently heated drives off all combusti- 
ble products from the sewage cake, leav- 
ing a fine ash at the bottom of retort. The 
gases are led from top of retort through a 
condenser, the ammoniacal liquors and a 
small portion of oil separates out, the 
combustible gas is led into the bottom of 
retort which serves in place of the gas 
producer, making the plant nearly self- 
supporting. The producer is used only 
when starting up the plant. No figures 
as to cost of production were yet availa- 
ble, but it appears to be an idea with vast 
possibilities. 

At Tadcaster, a brewery town, in York- 
shire, of about 3,000 population, a rotary 
dryer is at present being installed of 
similar make to the one at Bradford. The 
sewage, which is chiefly composed of 
brewery waste, is treated with lime. 
About 300 tons of 90 per cent. sludge is 
made weekly. It is proposed to dry this 
by pumping it direct into a dehydrator, 
which will reduce it to 75 or 80 per cent. 
moisture, and then run directly into the 
dryer. The cost per ton for drying, in- 
cluding labor, fuel, capital outlay, etc., on 
plant, will be about $2.00 per ton of dry 
product, and as there is a good market 
for it at $5.00 per ton, sewage, instead 
of being drug, will prove of good value 
and a profitable industry as well. 

At Huddersfield the sewage is pumped 
from the sedimentation tanks into some 
natural reservoir near, no efforts having 
yet been made to deal with it. Most 
towns press the sludge, the cake having 
50 to 70 per cent. moisture left in. This 
is given away to farmers free for remov- 
ing, sometimes 12 to 18 cents per ton also 
with it, depending on the location of 
the works and the manurial value of the 
sewage. Low lying land is also filled up, 
this being the method generally adopted. 

Manchester, Salford, Glasgow, and 
other cities within easy reach of the coast 
take the sewage sludge out to sea in 
boats. This also applies to some portion 
of the sewage of Dublin, Ireland. Near 


to the Dublin works, Fertilizers, Ltd., a 
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company formed to work the patent of 
Mr. A. Dickson for treating sewage 
sludge, are operating. The process con- 
sists of adding a certain amount of waste 
brewery yeast to the sewage sludge, fer- 
mentation taking place, the organic mat- 
ter rising to the top and the heavy mat- 
ter falling to the bottom. The organic 
sewage is dried and sells readily at $12.00 
per ton. When I was at the works in 
May last, orders for over 1,000 tons were 
already booked. The cost of production is 
about $3.00 per ton, therefore, if the pro- 
cess works satisfactorily, the stockholders 
in the company. will be well rewarded. 
The analysis of the dried manure is as 
high as 3 per cent. nitrogen. It yet re- 
mains to be seen as to the merits of it as 
a fertilizer. One obstacle in the way of 
the process being generally adopted would 
be the difficulty of obtaining the spent 
veast in sufficient quantities. Only a 
small percentage is used however, and it 
was later found out that by leaving a 
small portion of the fermented sludge in 
the bottom of tanks it would start the 
fresh sludge. 

At Norwich a separate company is also 
being formed to take the sludge for treat- 
ment after leaving the _ precipitation 
tanks. This sewage is very rich in nitro- 
gen, and also contains about 30 per cent. 
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oil when in the dry state. It is proposed 
to recover this, and dispose of the resi- 
due for fertilizer. As this plant is more 
of an experimental scheme and has not 
yet been demonstrated no definite opinion 
can be given at this point. 

At Warrington, Lanc., the town is more 
on the pail system. The contents are col- 
lected, which contain 90 per cent. water. 
This is evaporated down to 60 per cent. in 
vacuum pans and then run into steam 
jacketed dryers to dry into powder form. 
The output is about 20 tons weekly. It 
is bagged up, and sold as “poudrette,” 
$20 a ton being obtained for it. 


Oldham, Lancashire, is at present 
erecting a plant, value $50,000, for recov- 
ering the grease, and making a dry pro- 
duct at the same time which will be sold 
as a fertilizer. The grease is sold to dis- 
tillers, olein, stearine, and pitch being ob- 
tained from it. Similar attempts with 
plants of this kind have been made. Need- 
less to say they have not yet proved suc- 
cessful. e 


Great strides are now being made in re- 
gards to the question of sewage sludge 
disposal. No general method can be 
adopted in dealing with it, as each case 
varies according to the different indus- 
tries carried on. 





Residential Sewage Disposal Plants.* 


By R. Winthrop Pratt, Chief Engineer of State Board of Health, Columbus, Ohio. 


LTHOUGH a privy vault or cess- 
A pool might be in general classed 

as a residence sewage disposal 
plant, yet the true definition of such a 
plant would include only a scientifically 
designed apparatus capable of purifying 
or disposing of the sewage in a definite, 
sanitary and controllable manner. 

The two chief principles upon which 
depends the successful operation of a 
house sewage disposal plant are: 

First. The clarification of the sewage 
by causing the solid matter to settle to 
the bottom of a tank and there become 
partially liquefied, and by causing the 
grease and light suspended matter to 
rise to the top in the form of scum; and, 

Second. The disposal of the clarified 
liquid either (a) in a specially prepared 
filter; (b) over the surface of the 
ground; or (c) into the soil beneath the 
surface. 

The process depends, aside from its 
mechanical workings, upon bacterial ac- 
tion; and without attempting to enter 
into a bacteriological discussion, it may 
be of interest to mention that the essen- 


tial bacteria are of two general classes. 

The first class of bacteria inhabit the 
tank and perform the function of par- 
tially changing the solid matter into 
liquids and gases. They are known as 
anaerobic (those working without oxy- 
gen) and facultative (those working 
either with or without oxygen). The bac- 
teria are assisted in their work by 
worms and other animal organisms. 

The second, or the aerobic, class of 
bacteria inhabit the filter or the ground 
used for the final purification of the clar- 
ified sewage. The function of this class 
is to transform the organic matter of the 
sewage into harmless and _ odorless 
mineral matter, thus causing or tending 
to cause the disappearance of the dan- 
gerous germs of the original sewage. 

A plant designed according to the 
above mentioned principles may be de- 
scribed somewhat as follows: The out- 
flowing sewage from the house is deliv- 
ered into a settling basin of sufficient 
size and of suitable design to afford op- 
portunity for the sedimentation of the 
solid matter and the rise of the grease. 


*From a paper before a conference of boards of health. 
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RESIDENTIAL SEWAGE DISPOSAL PLANT. 


1. Vertical Section and Plan Showing Settling or 
Septic Tank and Dosing Chamber. 


This basin or tank contains a constant 
volume which approximately should 
equal one or two days’ flow of sewage. 
The inlets and outlets should be so ar- 
ranged that neither the scum at the top 
nor the sludge at the bottom is disturbed 
as the sewage passes through it. The 
matter deposited in the bottom of the 
tank becomes partially reduced and 
passes away in the form of liquid or 
gas. There will be, however, a certain 
accumulation which must be cleaned out 
oceasionally, probably not oftener than 
once a year. The tank should be venti- 
lated through the main soil pipe of the 
house in the same way in which modern 
sanitary sewer systems are ventilated. 

The clarified liquid overflowing from 
this tank passes into a second one adja- 
cent thereto, called the dosing tank. 
Herein is placed an automatic siphon or 
other controlling device which holds 
beck the flow until the sewage has 
reached a certain depth, at which time 
the entire contents of the dosing tank 


are discharged very rapidly. The dis- 
charge completed, the apparatus auto- 
matically prevents further outflow until 


the tank becomes again full. This tank 
serves to apply the sewage to the filter, 
disposal system, or other 
means for final purification, to which the 
capacity or “dose” must bear a certain 
relation in order that the sewage be 
properly distributed. 

distribution is 


r 


sub-surface 


Such essential for the 


reason that, if the sewage is allowed to 





pass on to the filter or into the “ab- 
sorpt:on system” in the same irregular 
way that it leaves the house, the filter- 
ing material will be constantly saturated 
in places and hence become clogged and 
foul. In other words, the filtering ma- 
terial must be kept clean by allowing 
the air to frequently penetrate it. (See 
Fig. 1.) 

The disposal of the clarified sewage 
by open filters and by broad irrigation 
is identical in principle with the corres- 
ponding methods for city plants and 
need not be described here. Of course, 
these can be used only where ample land 
is available; and they are not suitable 
for built-up districts, but rather for iso- 
lated houses. In any case these methods 
involve exposing the unpurified sewage 
to the air and are, therefore, less desir- 
able than a sub-surface system. If, how- 
ever, one wishes to construct a filter 
bed in a concrete chamber beneath the 
ground, this can be satisfactorily done, 
though somewhat expensive, in close 
proximity to residences. (See Fig. 2.) 
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RESIDENTIAL SEWAGE DISPOSAL PLANT. 
2. Vertical Section and Plan of Intermittent 
Sand Filter Underground. 
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The sub-surface disposal system is 
composed of lines of three, four or six- 
inch agricultural drain tile or vitrified 
pipe with open joints, laid level or near- 
ly so, within one or two feet of the sur- 
face of the ground. These are called 
absorption or distribution pipes. Their 
total length is determined primarily by 
the porosity of the soil in which they are 
placed and varies for a family of five or 
six, from 100 to 600 feet. In clayey 
soils it is necessary to thoroughly under- 
drain the land at a depth of three or 
four feet in order to render the soil dry 
enough to absorb the sewage, and in ad- 
dition it is desirable to surround the tile 
with gravel, cinders or porous material. 
There should be, of course, no oppor- 
tunity for sewage to pass directly from 
the absorption pipe into any of the un- 
derdrains. As mentioned above, the 
cubical contents of the absorption sys- 
tem should have a certain relation to 


House 
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Tank 


there is no opportunity for the mechan- 
ical breaking up of the larger suspended 
particles as is the case when sewage 
flows for miles in a city sewer. Then 
there are extreme fluctuations in the 
rate of flow in the case of the single 
house, as compared to the more regular 
discharge from a municipality. For in- 
stance, there is rarely any flow during 
the night, and the flow during the day 
comes in sudden rushes. 

The small actual size of a house sew- 
age tank, although it may be large from 
the standpoint of “hours of storage,” 
may permit a sudden inrush of sewage 
to stir up the entire contents, thus car- 
rying out some solid matter and causing 
the filters or the sub-surface system to 
clog. The above mentioned facts show 
the necessity of designing both tanks 
and finishing treatment on a more liberal 
per capita basis than is required with 
municipal plants. 


SS Underdrain 


~y Absorption pipe 
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RESIDENTIAL SEWAGE DISPOSAL PLANT. 
3. Plan and Section of Sub-surface Absorption System and Under-drains to Remove Ground Water 


the dosing tank in order that the sew- 
age may be properly distributed. It is 
often convenient, furthermore, to divide 
the system into two or three portions in 
order that the flow may be changed from 
one to the other every few weeks. 

There will doubtless be a certain ac- 
cumulation of finely divided solid mat- 
ter in the tile which may make neces- 
sary their relaying after a period of 
years. This, however, is a matter of 
small importance.’ The system can be 
placed at any convenient point and is 
often installed underneath the lawn or 
vegetable garden without in any way 
showing evidences of its existence, ex- 
cept by assisting in the growth of vege- 
tation. (See Fig. 3.) 

While the general principles of the de- 
sign of municipal sewage purification 
plants apply also to residential plants, 
yet there are several practical differ- 
ences which should be borne in mind. 

In the first place the sewage from in- 
dividual houses is extremely fresh and 


Finally, residential plants are intend- 
ed to be more automatic than municipal 
plants, and rarely receive regular atten- 
tion, and they must, of necessity, be lo- 
cated much nearer to dwellings than 
city plants. It is necessary, therefore, 
to exercise much more care in design in 
order that no work need be done on the 
plant oftener than once a year, although 
it should be inspected every few months. 
Also the design should be such that the 
plant will create no odors even though 
within a few feet of a residence. 

Relative to the cost of building an 
efficient residential sewage disposal 
plant for a family of five or six, this will 
vary greatly according to the local cost 
of material and labor and the character 
of the ground in which it is to be placed. 
The usual tanks with sub-surface absorp- 
tion system should be built in porous 
ground for $100 to $150; and in clay soil 
for $250 to $300. <A plant including a 
covered sand filter may cost $500. 














Wood Block Pavements from Construction Standpoint.* 


By Day I. Okes, The Kettle River Co., Minneapolis, Minn. 


few observations made on the con- 

struction of creosoted block pave- 
ments noted from results of the material 
in place. 

The foundation to be used under creo- 
soted block pavements depends upon the 
sub-soil and the traffic strains to which 
the pavement is subjected. If there is 
good drainage of sub-soil, that is, if it is 
sandy or contains gravel, no provision 
needs to be made to allow for the effect 
of frost or heaving of the foundation. If 
the sub-soil is clay, or practically imper- 
vious to water, either sub-drainage has 
to be provided or an additional depth of 
concrete. 

The effect of traffic on the depth of 
the concrete is proportional to the 
weight of the loads carried by the pave- 
ment surface. The strain on the founda- 
tion concrete is indirect compression, 
and the strength of the concrete mixture 
under compression determines the depth 
of foundation from this standpoint. 

On almost all pavements it is neces- 
sary during the life of same to make 
openings or cuts for underground work 
or repairs. Unless this work is replaced 
in first-class shape there always results 
a deterioration of the pavement on the 
surface. In order, after cuts are made, 
to provide as strong a foundation as 
originally laid, it is advisable to rein- 
force over cuts or openings by an extra 
thickness of concrete or by steel rein- 
forcements. Inasmuch as it is generally 
impossible to get the sub-soil in a trench 
replaced to its final compression the con- 
crete foundation over the trench or cut 
would necessarily have no support in 
case the sub-soil took a shrinkage after 
the concrete was replaced. This would 
put the concrete foundation over the 
trench in tension, and the necessity of 
steel reinforcement is apparent. 

As the success of a creosoted block 
street is dependent upon a continuous 
smooth surface, it is essential that the 
concrete foundation surface have as near 
the contour of the final pavement surface 
as possible. Where gravel concrete is 
used it is advisable to have the con- 
crete foundation surface made by draw- 
ing a template over same. Where stone 
concrete foundation is used a template 
curve ought to be worked, too. 

The cushion upon which concrete 
blocks are laid should never exceed 1 
inch, and it should be less, either % or 
% inch, where concrete is templated to 
an even surface; in fact, the use of the 
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sand cushion under creosoted block 
streets is essential only in order to ob- 
tain a smooth wearing surface of creo- 
soted block pavement. 

Sand is now generally designated for 
the cushion material. Where there is 
vibration of pavement, as between car 
tracks, it is most advisable to use a mor- 
tar cushion. The manner of placing this 
cushion is to mix the sand and cement 
in proper proportions, dry, and pull same 
with template in a similar manner to 
pulling the sand cushion. The blocks 
are then placed and rolled to the final 


surface contour, then the pavement sur- 


face is flushed with water in order to 
dampen the mortar cushion, and leave 
same set up. After pavement becomes 
dry the filler can be applied. 

It is my opinion that where the sand 
filler is now used with a creosoted block 
pavement under heavy traffic, the mortar 
cushion, such as above, would be very 
desirable in its place, inasmuch as the 
set in this mortar cushion would prevent 
any washing due to water leaking 
through the interstices of the blocks, and 
would also prevent any displacement of 
the block surface due to the pushing 
away or flowing of cushion, and the con- 
sequent rutting of the blocks under 
heavy loads. 

The objection, of course, to this mor- 
tar cushion is the time necessary to 
wait for set before pavement can be 
used. However, it has the advantage of 
making possible the use of the sand 
filler on lighter traffic streets, inasmuch 
as it provides against the washing away 
of the cushion during the ironing out of 
the pavement and the sealing of the 
joints, and we who are somewhat famil- 
iar with the present creosote block con- 
struction know it is most advisable to do 
away with the kind of a bituminous filler 
which becomes sticky in hot weather. 

This question of the kind of material 
to be used for the cushion and the kind 
of material to be used as a filler between 
the blocks, and the essential necessity of 
having a creosoted wood block pavement 
perfectly smooth under the various traf- 
fic and weather conditions brings us di- 
rectly to the problem of the expansion 
of creosoted blocks and the necessity 
of providing against such expansion in 
order that the material will lay continu- 
ously as it is originally placed. On these 
premises we have two methods of meet- 
ing the problem of obtaining a _ practi- 
cally smooth, continuous and permanent 
surface: First, to produce a block of 


*A paper before the Wood Preservers’ Association. 
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the kind of wood and the kind of oil, and 
with the required impregnation to allow 
a minimum percentage of absorption of 
moisture under conditions where the 
water or moisture surround entirely the 
creosoted block, or else to provide by 
construction a sealing of the creosoted 
blocks on the bottom by a mortar cush- 
ion, and on the four sides by means of 
a bituminous filler. 

I do not wish to enter into the discus- 
sion of a satisfactory oil or treatment to 
be used for creosoted wood block paving, 
but I take up the problem from a con- 
tractor’s standpoint. We are familiar, 
though, in a general way with the 
trouble that has been experienced dur- 
ing the use of a heavy or, as it is called, 
a “waterproofing” oil by the bleeding of 
the blocks. It is sometimes contended 
that this bleeding is due to the manner 
of treatment and to the action of the 
blocks expanding in the street. How- 
ever, when the use of a lighter oil under 
1.10 sp. gr. was prevalent, it is a fact 
that we did not experience trouble with 
the oil exuding and staying on top of the 
pavement, so that if we would use a 
straight run creosote oil and by our con- 
struction provide against absorption of 
moisture, and therefore against expan- 
sion by the use of a dry mortar cushion 
and a bituminous filler which would not 
cut back by the oil from the blocks or 
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would not soften and run in the hot 
weather—that is to say, if an asphaltic 
base bituminous filler were used, wa 
would have a minimum amount of ex- 
pansion and movement of the blocks in 
the street, and therefore would provide 
a pavement which, if laid smooth, the 
original contour would remain in such 
condition under traffic and weather con- 
ditions. 

As to the laying of creosoted blocks, 
it is now practically conceded by watch- 
ing the action of same that it is neces- 
sary to place the blocks at an angle of 
45 to 67% degrees with the curb to pro- 
vide against the wearing of the joints by 
the calks of the horses’ shoes and also 
to get the action of any expansion of the 
blocks as near directly against the curb 
as possible. 

There are many special problems of 
construction that arise in the laying of 
creosoted block pavement, those of prop- 
erly caring for surface water, construc- 
tion around manholes and intakes and 
street car work being the principal ones. 
As creosoted blocks are comparatively 
a high first cost pavement, it is essential 
that the proper study and care be given 
to the design, methods and workman- 
ship, so that the resultant economy dur 
to the long life of properly constructed 
creosoted block pavement will be at- 
tained. 





Bitucrete Pavement. 


By A. E. Schutte, Cambridge, Mass. 


demands its increasing use are 

making upon the paving engineer 
have rapidly come upon us, still there 
has been time at least to dispel two il- 
lusions which beset us at first. One of 
these was the insistent cry of the motor 
enthusiast who prophesied the immedi- 
ate doom of the horse and his speedy 
elimination from our roads. We now 
know this to be a fallacy. We see traf- 
fic and business necessities so increasing 
with our greater population that there 
is work for all the horses and motors, 
too, that we have. It is not strictly the 
motor road which we must pave and keep 
paved, but it is a double purpose road 
which is required, and this brings us to 
the second fallacy that I mentioned, 
which is the ill-considered notion that 
horse traffic and motor traffic destroy a 
road surface in like manner, but in vary- 
ing degrees, as was at first assumed. 


T HE automobile and the astonishing 


An appreciation of the different forces 
of disintegration exercised by the horse 
and vehicle and by the automobile clearly 
shows why the old pavements cannot and 
will not stand either the automobile 
traffic or the mixed traffic. A horse go- 
ing over the pavement and applying its 
hoofs upon the surface at first tends to 
compress the material below it and then 
by raising the hoof to kick some of it up, 
while the wheels tend to restore the 
whole to its original position by compres- 
sion and by forcing some of the detritus 
back into the spaces or openings thus 
formed. A different force is exercised 
by the automobile. The fast going wheel 
first tends to throw the particles to either 
side of the tire and displace them, then 
the receding tire, forming a partial va- 
cuum, draws the fine particles of the 
surrounding area, which are then for- 
cibly thrown off by the centrifugal ac- 
tion of the wheel. 
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are two different and distinct 
problems involved. Engineers have real- 
ized these facts for years and have 
found that they could construct a piece of 
roadway which would stand ordinary 
traffic, also that they could construct a 
piece of roadway which would reason- 
ably well stand the action of the automo- 
bile, but the pavement which had to 
stand both kinds of traffic was a much 
more difficult thing to construct, and is 
still in its experimental stage. 

The two main difficulties are to con- 
struct a roadway at reasonable cost 
which will prevent the automobile from 
drawing up and out the particles of ma- 
terial, of which the pavement is com- 
posed, and which at the same time will 
not suffer from the grinding, pounding 
and displacing action of the horse’s 
hoofs. 

Attempts to regulate the speed of traf- 
fic below the point injurious to the roads 
or to prohibit attachments to wheels 
which tended to hasten its disintegration 
were of no avail, for roads have to be 
built to resist the traffic no matter of 
what kind, and not traffic regulated to 
suit the road, which would retard pro- 
gress in every sense of the word. 

The first thought was to bind the par- 
ticles, say of an ordinary macadam road, 
with a cementing material that had more 
cementing power than the ordinary de- 
tritus, by adding or pouring some more 
or less viscous material, and you all 
know the result achieved by any of the 
very numerous coatings which have been 
applied for five or six years upon the 
road surface and which, with occasional 
exceptions and under unusually favorable 
conditions last only a short time, this be- 
ing principally due to the inability to in- 
corporate the oils or viscous cement 
with the detritus in such a way that the 
resulting mixture will adhere to the 
stone, whose superficial voids the detri- 
tus is filling. 

It is quite obvious why the road build- 
er should turn to Portland cement as the 
material from which to construct his 
road, for in that cement he has the rigid- 
ity necessary to maintain the contour of 
the road and also the necessary cement- 
ing properties to hold the _ particles 
tightly together and thus prevent their 
dislodgement. Cement roadways, how- 


There 


ever, have proved unsuccessful on ac- 
count of their hardness and lack of re- 
siliency. 

In 1906 the writer’s attention was 


called to a compound which was placed 
on the market for the purpose of water- 
procfing Portland cement. It was com- 
posed of a very 
to which had been 
of soda in order 
whose strength 


soft bituminous cement 
added some silicate 
to harden the 
was greatly 


cement, 
reduced by 
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the addition of the oil. A large number 
of experiments were made by the writer 
attempting to produce a combination of 
Portland cement with an oil suitable for 
roadways, but in each case it was found 
that the strength of the cement was re- 
duced from 40 to 65 per cent. (depend- 
ing on the oils used) and that a surface 
was produced which was weak; and 
slippery on account of the presence of the 
oil. After many trials this was aban- 
doned, for if enough oil was added to 
make the surface slightly elastic the 
strength of the mixture was reduced be- 
low the utility point, and the resulting 
surface was exceedingly slippery and 
dangerous on this account to both the 
automobile and the horse. If only a 
smal] amount of oil was used the strength 
of the mixture was reduced without add- 
ing anything at all to the utility of the 
mixture as a roadway surface. The re- 
sults and the knowledge gained through 
these experiments are, however, of much 
greater value to the water-proofing engi- 
neer than to the road builder. 

The experiments in the mixture of 
oils and cement were abandoned and in 
1906 and 1907 experiments were made to 
produce upon a rigid cement support an 
elastic, non-breaking surface, which 
should make it easier for horses, non- 
absorbent and silent. The experimental 
pieces, some of which proved successful, 
all showed in some places lack of adhe- 
sion between the Portland cement and 
the coating. This caused the material 
soon to be broken up and carried away. 
Numerous oils were tried for cementing 
the bituminous cement to the concrete 
but these experiments were accompanied 
by only partial success. 

Late in 1906 a successful piece was 
laid, in which the surface of the Port- 
land cement concrete, which was of the 
proportion 1-3-6, was carefully washed 
while still in its plastic condition so as 
to remove all the mortar between the 
upper and superficial stones and to pro- 
duce between them spaces ranging from 
one-half to one inch, or thereabout. This 
was then flushcoated with the bitumi- 
nous cement, which firmly stuck to the 
clean stone. This section of the roadway 
is still in existence today and is giving 
ood results. 

In experimenting with the latter, “‘pro- 
tected concrete,” as the writer termed it, 
a great difficuty was encountered in con- 
structing this road in cold weather. It 
was almost impossible to make the bitu- 
men stick to very cold stone and methods 
of heating the stone by means of surface 
heaters or burners were found to be too 
expensive for large areas. Solvents add- 
ed to the bituminous cement helped but 
little. 

The next advanced step was the produc- 
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tion of the Bitucrete double bond road- 
way, to which I wish to especially call 
your attention. 

The method of constructing this road- 
way is as follows: 

Upon an ordinary sub-grade, of no mat- 
ter what kind, whether an old macadam 
road, dirt road, excavated soil, sand, or 
in fact anything capable of supporting 
wet concrete, there is placed a layer of 
concrete from two to six inches. In 
cases of resurfacing old macadam roads, 
the roadway is scarified, the detritus 
washed off the stone by means of hose; a 
thin layer, say one inch to two inches of 
stone is laid on the top and the whole 
erouted to form the foundation. While 
this foundation is still plastic there is 
placed upon it the “bonding course” so 
called because it is firmly bonded to the 
foundation and because it holds or bonds 
the particles of stone as well as the fill- 
ing bitumen in its spaces. This bonding 
course is preferably composed of a uni- 
form sized stone about one inch in di- 
ameter (preferably of a size which will 
pass 1 inch and remain on % inch ring), 
which has been previously coated by any 
suitable and economic means with a 
Portland cement grout composed of 
preferably neat Portland cement and 
water or Portland cement containing a 
small addition of fine sand. Mixing has 
been found the best for this method, and 
this mixing can be done either by hand 
or by machinery. 

It is quite possible to coat these stones 
by spraying or forcing grout upon and 
into them, the main object being to sur- 
round each inidividual particle of stone 
with this mortar or grout so as to pro- 
duce around the stones a continuous 
layer of Portland cement which is some- 
what heavier at the contacting points of 
the individual stones. Thus you can see 
there is formed a well of stone and Port- 
land cement which keys all the stones to- 
gether and at the same time leaves be- 
tween the stone interstices or voids. 

After this layer two or three days old, 
or has become sufficiently hard, there is 
poured upon and into it a tough bitumi- 
nous compound which fills all the voids 
and leaves a layer on the surface into 
which there is then first incorporated 
some stone about one-half inch _ size 
which sink into the spaces between the 
projecting stones and then there is scat- 
tered over the top a thin layer of sharp 
gritty material which produces a non- 
slippery surface. For this top layer 
either coarse sand or crushed screenings 
is used. 

Here we have each individual particle 
of stone first firmly secured, cemented 
and bound to the adjacent particle of 
stone and in turn to the foundation, 
making displacement of these stones very 


difficult, and here we also have a non- 
abrading bituminous surface which fills 
the voids between the stones, prevents 
the abrasion of the stone, and is pre- 
vented from being displaced by the stone 
(they taking all weight), and which pro- 
duces with these stones a _ waterproof, 
non-absorbent, semi-elastic surface, which 
can be made as rough or as smooth as 
the conditions, or rather the engineer, 
may require. A pavement thus results 
which has enough bitumen to perpetually 
and continually coat the points or sur- 
faces of such stones as may be exposed 
by wear and which also can be very eas- 
ily repaired in case the necessity for 
cuts arises. 

Another advantage is that it does not 
require special machinery for its laying, 
although like all important construction 
the work must be done carefully. 


An ordinary concrete mixer, good Ce- 
ment and fairly hard stone, tough bitu- 
men and reasonable care in construction 
is all that is necessary to produce a suc- 
cessful pavement of this kind. It is im- 
portant to keep the surface as clean as 
practicable before the bitumen or filler 
is poured into the bonding course, for 
dirt, sand, etc., will prevent the bitumen 
from penetrating. 

It has been found that in order to se- 
cure a proper setting of Portland cement 
and keep it clean, it is best to cover the 
area laid each day with canvas until the 
proper time for pouring has arrived, 
thus preventing the Portland cement 
from being dried before setting, and also 
preventing infiltration of dirt or detritus 
in case of rain. 

A test piece was laid at Cambridge, 
Mass., over two years ago, over which 
about 118,000 tons of material, generally 
in loads of 2 to 3 tons, has been hauled. 
After the pavement stood this test a 
piece was laid for public use at Newton, 
Mass., and now some 18,000 yards are 
being laid at Morristown, N. J. 


During the laying of the Morristown 
work the pavement had two rather se- 
vere tests, the first being the carting over 
it of a sand-stone column weighing about 
14 tons, supported on a wagon with three- 
inch tires, and the second a 50-ton man- 
ganese steel vault on a twelve-ton truck 
weighing altogether about 62 tons, drawn 
by 24 horses, of which about 2,360 pounds 
per square inch was on the hind wheels. 
The load was drawn the entire length of 
the pavement when it was only ten or 
twelve days old and it stood these ex- 
cessive tests without showing the slight- 
est mark. At one stop the heavy load 
stood nearly one-half hour and the horses 
started the load without any special ef- 
fort leaving absolutely no mark where 
the wheels had stood. 











Paving and Care of Streets.* 


By Edwin A. Fisher, City Engineer, Rochester, N. Y. 


GUARANTY. 

UCH has been said and written 
M upon the subject of pavement 

guarantees. A few years ago a 
long guaranty was thought to be the one 
thing needful in street paving. New 
York City laid many pavements under a 
fifteen-year guaranty period. Many other 
cities, unless prevented by charters, ex- 
acted ten years. Of late, however, a re- 
action has set in and many engineers and 
other municipal officers argue that the 
guaranty should be abolished entirely. I 
believe that some guaranty is essential, 
but that it should not cover an extended 
maintenance, but be limited generally to 
the material and workmanship. 

Where a large amount of underground 
work is done, scattered, as is usual, over 
a considerable distance, it is absolutely 
impossible, with ordinary inspection, to 
know that the trenches are properly back- 
filled. The contractor should be respon- 
sible for this work. 

We have fixed the guaranty period for 
standard pavements at five years, and for 
resurfaced streets and sidewalks at three 
years. I do not think a uniform length 
of guaranty of all kinds of pavements is 
right. It ought to be only Ieng enough 
to detect defects of material and con- 
struction and should vary with the differ- 
ent kinds of pavements, and other condi- 
tions. I recently told a committee of 
citizens that any contractor who would 
sign a contract with a maintenance guar- 
anty for a macadam pavement on a street 
of considerable traffic ought to be sent 
to a lunatic asylum. 


CONTRACTS, 


Two methods of letting contracts are 
practiced—the lump sum bid and the 
unit price bid. If the exact quantity and 
character of the work can be fully and 
clearly described, and changes are not 
probable, the lump sum is the most sat- 
isfactory. On the other hand, as is usual 
in the case of a permanent pavement, 
especially in the older portion of the city, 
where many of the quantities are not 
positively known, the unit price method 
is preferable. I have used this method 
altogether for pavements. What is want- 
ed is-a method that will eliminate the 
gambling element and enable the engi- 
neer to pay the contractor a fair price 
for satisfactory work. Care should be 
exercised, however, in making up the 
bidding sheets that the estimated quanti- 
ties correspond as nearly as possible with 


the actual, else you will get unbalanced 
bids. I have found it better, in the case 
of items where the quantity was uncer- 
tain, to fix the price in advance, or leave 
it out altogether, and treat such items 
as extra work, rather than to put in esti- 
mated quantities which might vary ma- 
terially from the actual, and thus tempt 
the contractors to make unbalanced bids. 


LOWEST BIDDER. 


The charter provision compelling the 
letting of all contracts for public work to 
the lowest bidder that will furnish ade- 
quate security results, in many cases, in 
turning over municipal work requiring 
special knowledge and skill to ignorant 
or inexperienced men, deficient in every 
quality required for the successful exe- 
cution of the work. Nothing has so 
tended to bring the business of municipal 
contracting into disrepute as the lowest 
bidder. From a large experience in both 
public and private work, I am clearly of 
the opinion that the contracting board 
should have discretion to let contracts 
as in its judgment is for the best inter- 
ests of the municipality. In nearly all 
cases the lowest bidder would get the 
work. Honesty, ability, intelligence and 
special knowledge would be recognized, 
and the business of the city contracting 
be placed on a higher plane. The work 
would also be better and more econom- 
ically done. 

For twenty-five years prior to the year 
1900 municipal contracts for the city of 
Rochester were let by an elected board 
of three members having authority to 
award contracts as in its judgment was 
for the best interests of the city. While 
this board, on account of its large pow- 
ers, was made the central figure in every 
municipal campaign, and all sorts of 
criticism and abuse heaped upon its mem- 
bers during the heat of a campaign, I 
do not recall that its acts, with respect 
to the letting of contracts, were ever 
questioned. 

ASPHALT. 

This pavement leads all others in 
amount laid in the larger cities. It pos- 
sesses most of the qualities of an ideal 
pavement, and taken altogether, when 
properly built and maintained, and laid 
upon streets adapted to its use, is gen- 
erally satisfactory. It is easily repaired, 
even when worn quite thin, and in this 
respect is in contrast with block pave- 
ment of any kind. 

Many mistakes have been made in the 


*From an address before the Williamsport, Pa., Board of Trade. 
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past in an endeavor to cheapen the cost 
of this kind of pavement. 
BITULITHIC. 

Mention may also be made of the bitu- 
lithic pavement that has come rapidly 
and extensively into use in the last ten 
years. This pavement is correct in the- 
ory, and its extensive and generally sat- 
isfactory use indicates that its theory is 
sustained by actual practice. It com- 
bines very many of the qualities of an 
ideal pavement. Its success, however, 
depends, more than any other kind, upon 
extreme care in the selection and grad- 
ing of the materials, and in the proper 
execution of the work. It is therefore 
perhaps an actual advantage that its use 
is covered by broad patents, preventing 
its construction except under the skilled 
supervision of the patentees. 

STREET RAILWAY TRACK. 

The general railroad law, as_inter- 
preted by the Court of Appeals in the 
Conway case (a Rochester case), compels 
street surface railways to keep in repair 
the pavement between lines drawn two 
feet outside the outside rails of the 
tracks in any street, and also to make 
new pavements within the same space 
when required by the proper authorities, 
and within thirty days from the date of 
notice so to do. 


The Rochester Railway Company has, 
since the court decision referred to, 
waived the thirty-day notice and permit- 
ted the city to let the contract in the 
railway portion with the remainder of 
the street. Our present charter permits 
the city to assess the cost of this work 
upon the property and franchises of the 
railway company. 


Two methods of construction are fol- 
lowed: Wooden tie construction, con- 
sisting of a concrete foundation twelve 
inches thick, extending the entire width 
of the space, between lines drawn six 
inches outside the outside ends of the 
ties, put in at the same time and con- 
nected with the six-inch foundation out- 
side. Wooden ties about two feet six 
inches centers are left imbedded in this 
concrete. This form is favored in streets 
where recent excavations have been made 
under the track space. 


The other method, and one now prac- 
ticed, is the use of steel ties of three 
inches depth, spaced four feet centers, 
imbedded in a twelve-inch Portland ce- 
ment concrete foundation, extending en- 
tirely across the space between lines 
drawn six inches outside the ends of the 
ties and connected with the six-inch foun- 
dation under the pavement. Old rails 
have been used for ties in some streets. 





Anchor Ice.* 


By Linden C. Trow, Superintendent of Water Company, Lake Forest, III. 


HEN a period of about six 
W months has elapsed after a 

young man has paid his first 
ten dollars on a correspondence course 
in hydraulic engineering, and has se- 
cured a position with some water com- 
pany, he signs his name John Smith, Hy- 
draulic Engineer, spelling the last two 
words out in full; but having had some 
fifteen to fifty years of experience along 
these lines, he signs himself just plain 
John Smith, his eyes having been opened 
to so great an extent to what this field of 
engineering covers that he doesn’t feel as 
though the ownership of the term is his 
sole property. 

Two years ago, I sent word to this Asso- 
ciation that I would deliver a paper upon 
the subject of Anchor Ice, but at the pres- 
ent meeting, I would rather simply ask 
the question, “What is Anchor Ice?” 

The severe winters in the region of the 
Great Lakes have always affected the 
water supply to so great an extent that it 
has become a custom to couple the ice 
question with problems relating to an 
adequate water supply. 

Illinois 


*\ paper before the 


Of course, a shut down of one minute 
is an unpardonable occurrence in the eyes 
of the consumer, and keeping this point 
in mind, consider the effect of a five-hour 
shut down and a shortage of water at 
breakfast time. 


In different countries, ice which causes 
a stoppage in the intake is known by 
different names. In Scotland it is called 
ground gru and lappered ice; the French 
Canadians call it moutone from its re- 
semblance, after accumulation, to the 
wool on the back of a sheep; others call it 
spicular ice, but the name of frazil given 
by Mr. Murphy in his report to the Royal 
Society of Canada, is the one most gener- 
ally used along the northern lakes. 
Anchor ice is the common expression in 
the United States and, although it is in 
reality misnamed, it is such a handy 
phrase that it will probably remain in 
spite of any efforts to credit frazil with 
the record it has made, and were you to 
tell a consumer that you had frazil, when 
he wanted to know why he couldn’t get 
water, he would probably think that you 


Sanitary and Water Supply Association. 
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had partaken too freely of some new 
breakfast food. 

It is doubtless well at this point to state 
that men who have made a thorough 
study of .ce formation, divide the ice into 
three classes, first sheet ice formed upon 
the surface; second, anchor ice formed 
upon the bottom; and frazil or ice formed 
below the surface and above the bottom. 
Anchor ice and frazil are both formed 
only when there is open water above. 
Along the west shore of the lake there 
are a few other features which are always 
stable; the wind must be in a westerly 
direction and the thermometer must be 
below freezing. Frazil or anchor ice is 
never formed when the sun is shining or 
when there is a cloudy sky at night, and 
the rising sun always heralds the fact 
that the accumulation of ice has ceased. 
The very slightest rise in water tempera- 
ture relieves the situation and the ice 
will loosen its grip if the water is 
warmed to the thousandth part of one de- 
gree on the positive side of freezing. 

Anchor ice is formed upon the bottom 
of rivers or bodies of water where the 
water is in motion; the growth of frazil 
is in the water itself, and the necessity 
of some object being present for it to at- 
tach itself to is eliminated, as the float- 
ing particles will adhere one to another. 
The growth of frazil must be accom- 
panied by surface cooling through wind 
or rapid agitation and by radiation. 

In questioning men of practical experi- 
ence, it is very interesting to note the 
different theory which each one advances 
as to the cause of the ice which closes an 
intake and the theory of one man will 
possibly be an absurdity in the eyes of 
the next man as compared to his own. 
One engineer advanced the following: “It 
is a law of nature that warm water must 


rise, also a law of nature that objects 
lighter than water must rise, hence it 


stands to reason that water at the bottom 
of the lake is the coldest and that is the 
point where the ice is formed and from 
there having become lighter by the pro- 
cess of freezing, it floats to the surface 
unless drawn aside by some disturbance 
in the water such as an intake, whose 
suction causes the ice to adhere to the 
screen in the form of minute crystals un- 
til the screen is so thoroughly covered as 
to stop the passage of water.” This 
theory is only handicapped by the fact 
that the rapid circulation of water ceases 
when the theormometer reaches 39 de- 
grees F, 

Another is this: “In 1836 Gay-Lussac 
observed that water, when placed in a 
vessel covered with oil, may be cooled to 
10 degrees F., without freezing, but if the 
vessel is shaken, solidification ensues at 
once. During a west wind the water at 


the surface is always warmer than at the 


* 42-inch 


bottom, and this warm water upon the 
surface may act as a blanket in some such 
manner as the oil, and the water reach a 
point below freezing until disturbed by 
coming in contact, with the intake.” 

In one city north of Chicago, I found a 
intake with thirteen openings, 
some pointing up, some pointing down, 
and others pointing at different angles; 
for there is a theory that the way which 
the opening looks makes considerable 
difference; some of the openings are cov- 
ered with iron screens and some with 
wooden screens, but in spite of all these 
precautions, this city’s intake was closed 
by iee this winter to such an extent that 
it was necessary for them to send a diver 
down to make an opening. Some one con- 
nected with the welfare of this city, con- 
eeived the novel idea of placing a fan 
over an opening in the intake to be pro- 
pelled by compressed air which would 
keep away the ice. The engineer and 
commissioner of public works spent a 
few peaceful nights in sleep after this 
installation was made, but one night the 
water ceased to come; the diver was hur- 
ried to the scene and lowered to the bot- 
tom to discover what had gone wrong 
with the fan, and there over the intake 
he found it churning away, completely 
housed for the winter in a dome of ice. 

Of the theories advanced by practical 
men, or the man at the throttle, many 
will be seen to be very near the truth of 
the situation, but it still remains for such 
institutions as our State Universities and 
other organizations of research to get at 
the whole truth of the matter. 

The usual method of procedure in a 
case of anchor ice is for the night engi- 
neer to call the superintendent out of bed 
about 12 o’clock and tell him that “there 
is a valve out of the pump.” When asked 
over the ’phone “which end,” his confused 
reply is that “there seems to be one out at 
each end, both sides.” Crawling into his 
clothes the superintendent proceeds to the 
pump room to find the hand of the vacu- 
um gauge reposing peacefully upon the 
pin. The valves in the well are closed 
and any pressure which may be left in 
the mains is thrown upon the intake 
through the bypass. At times we have 
been able to maintain a pressure of sev- 
enty-five pounds upon the intake for fif- 
teen or twenty minutes before there 
would be any noticeable release. About 
one cut of five times, this method, when 
tried before sunrise, has proved satis- 
factory, the other four times, more water 
was lost back-flushing than came back 
before the ice again closed the opening. 
The pumps usually get a full supply of 
water with the aid of nature’s remedy, 
the heat of the sun, about as soon as the 
plant that labors with back-flushing and 
other contrivances. 











A New Elevator Grader for Road Building. 


By Frank C. Perkins, Buffalo, N. Y. 


HE accompanying illustration 
| shows the method employed in 
building roads in North Dakota, 
with an elevating grading and ditcher of 
an English design as constructed at Min- 
neapolis, Minn. 
The gasoline engine is utilized for 
handling the material, the elevating 


covered by a metal casing. It is interest- 
ing to note the comparison in Fig. 2, of a 
road machine of the reversible type in 
service on street work at Los Angeles 
with the engine driven grader and ditcher 
noted in illustration Fig. 1. 

The gasoline engine for running the 
carrier is compact and powerful and 

















1, BUILDING ROADS IN NORTH DAKOTA WITH AN ELEVATING GRADER AND DITCHER. 


grader throwing a large furrow with four 
or six horses as a motive power. The 
photograph shows the machine in oper- 
ation handling Red River Valley gumbo. 
It is moving more earth than could be 
handled with from 12 to 16 horses on a 
geared machine without the use of a gas- 
oline engine, the latter in this case being 


arranged to be speeded up to make 
the carrier belt run faster in elevat- 
ing loose material. The grader is capable 
of moving 1,000 to 12,000 cubic feet of 
earth in 10 hours actual work, saving 
one-half the expense of other methods 
formerly employed. 

This motor-driven elevating grader is 











2. REVERSIBLE ROAD MACHINE ON STREET WORK IN LOS ANGELES. 
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utilized extensively for building and re- 
pairing irrigation canals in the arid land 
of the West and for rice culture of the 
southern states, as well as for building 
drainage ditches throughout the Red 
River valley of the North. 

The carrier or elevator consists of a 
belt of 36 inches wide which conveys the 
dirt from the plow by the gasoline motor, 
the machine and plow being hauled by 
horses, giving a combination which serves 
to reduce the expense very materially, as 
it will be admitted that about as much 
power is required to operate the carrier 
loaded with dirt as to haul the plow and 
machine in ordinary -soil. 

The advantages to be gained by hauling 
by animal power are that there are no 
drive wheels and the grader does not de- 


pend upon driver or bull wheels for power 
to convey the dirt. It is maintained that 
wet or loose ground will not prevent it 
from elevating and a small rain shower 
will not lay up the work, as it will elevate 
and do good work in wet or sandy soil as 
long as it is passable to the horses. When 
a carrier 18 feet long is utilized, an 
engine of from 8 to 10 horse-power is re- 
quired, the motor being increased to 15 
horse-power capacity when a 23-foot car- 
rier is utilized. The latter may be reduced 
to 18 feet in length by removing a 5-foot 
section if desired. 

The carrier is made sectional and can 
be made adjustable to various lengths, 
but when a carrier as long as 30 feet is 
required, an engine of 20 horse-power 


capacity must be used. 





Maintenance of County Roads.* 


By Robert E. Gibbons, County Engineer, Terre Haute, Ind. 


society to a condition regarding the 
maintenance of our improved county 
roads which is becoming a very serious 
factor in our county and no doubt in all 
other counties throughout the State. 
These roads were originally built by 
the townships, subscription and in a few 
instances by the State and government, 
and some few were started as toll roads. 
These as a general rule were and are our 
most heavily traveled roads, and those 
which were in a somewhat respectable 
shape were taken over by the county sev- 
eral years ago and have been maintained 
by the county since being taken over. 
This maintenance, as we all know, has 
never been what it should be, this beifig 
not so much the fault of the officers di- 
rectly in charge as in the lack of avail- 
able funds to carry on the repairs in an 
adequate manner, the custom being to 
appropriate sufficient money during the 
September meeting of the County Coun- 
cil to take care of the road repairs for 
the following year, and despite the pleas 
of the county commissioners these items 
have been shaved so close that as repair 
funds they are a joke. To my actual 
knowledge one of our later gravel roads 


I WISH to call the attention of our 


this year had $8.00 per mile for main- 
tenance. 
These highways, as a general rule, 


were built in a fairly substantial man- 
ner, and from the fact that they stand 
the wear and tear which they are sub- 
jected to for from five to ten years, with 


practically no care nor maintenance, 
where originally constructed in a reason- 
able manner, clearly shows that the life 
of the road could have been easily 
doubled or tripled with intelligent care 
in the repairs and maintenance. 

But the point I wish to make is the 
fact that the older roads are the heavier 
traveled, and with our present motor 
traffic and greatly increased freight ton- 
nage, they do not answer the purpose, 
and, taking into consideration § their 
maintenance, or so-called maintenance, 
they are not, as a general thing, a sub- 
ject for repairs, but for rebuilding. Not 
alone the wearing surface, but the gradi- 
ents are excessively heavy, and the sub- 
grades, drainage, culverts and pavement 
should be thoroughly remodeled and the 
highway rebuilt to get the proper road- 
way for modern conditions. 

In our county—and, I suppose, in oth- 
ers—our recently constructed roads are, 
as a general rule, crossroads and by- 
ways leading to the main highways, con- 
nected with the county seat and with 
other larger cities, comprising our mar- 
kets and business centers. These roads 
are by far better constructed in all 
ways than the principal highways, the 
result being that the nearer the city the 
poorer the road; and as our motor busi- 
ness or traction and pleasure or joy 
riders usually travel from one large cen- 
ter to another, they do not touch the bet- 
ter roads, except in the lesser populated 
counties, where road construction is prac- 


*From a paper before the Indiana Engineering Society. 
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tically new and traffic light, and as this 
class of citizens form our best reporters, 
the consequence is that the whole high- 
way system of the larger populated 
counties is condemned. 


There is absolutely no way to take 
care of these county roads, except under 
the old repair method, which means that 
the road is never kept in good shape and 
steadily deteriorates from year to year, 
until, as in this county, we have a large 
mileage of supposedly improved high- 
way which is very little better, if any, 
than our dirt roads, being saddled in ad- 
dition with very heavy gradients, poor 
drainage and culverts. 


Now, the only way to handle these 
worn-out county roads is not to repair, 
but to rebuild them to meet modern 
conditions; and as we have no legal way 
to proceed, under the rulings of our coun- 
ty attorney, it will necessitate legisla- 
tion upon this subject; and if it becomes 
possible to pass a law covering the re- 
building of worn-out county roads, the 
law should, I think, if possible, cover the 
method and procedure in which these 


roads are to be taken care of after con- 
struction, although the latter being a sub- 
ject upon which there is considerable 
chance for argument and widely different 
opinions, need not be embodied at pres- 
ent if it has a tendency to wreck the 
whole, although I think it is important. 
I am also of the opinion that the act 
should, in the rebuilding of these old 
county roads, make the State as well as 
the county a party to the construction, 
and that both should bear their parts in 
maintenance after construction, and that 
the engineering department having 
charge of the work, whether they be 
county or state engineers, should be 
taken care of in an intelligent manner as 
to their duties and remuneration, as— 
and I think you will all agree with me— 
from $2.50 to $3.50 per day is hardly 
an attractive figure for a real engineer to 
jump at, although the road-law makers 
seem to think so, and they cannot under- 
stand why they do not get the same class 
of engineers and the same class of work 
which private corporations get who pay 
salaries and fees that somewhere near 
compensate the engineer for his work. 





The Capitol Avenue Bridge, Indianapolis, Ind. 


Editorial Correspondence. 


sessing a number of very attractive 

bridges, which have been. con- 
structed over White River and Fall 
Creek, two streams which flow through 
the residential and park districts of 
the city and along which pleasure 
drives have been constructed. The most 
recently constructed of these bridges, one 
which is in fact not yet completed, is the 
Capitol avenue bridge across Fall Creek. 
Capitol avenue is a boulevard limited to 
pleasure vehicle traffic and the new bridge 
is at the junction of this avenue with 
the Fall Creek boulevard. The approach 
walls and rails join the lines of these 
drives in curves and are tangent to the 
curb lines. 

By reason of its location in this im- 
portant relation to the parkway system, 
particular care was exercised to secure 
a graceful structure which would prove 
consistent with and an ornament to the 
landscape features of the boulevards men- 
tioned; and the result seems to fulfill the 
hopes of the park authorities in every 
particular. It was paid for by the county 
and constructed under the supervision of 
the Indianapolis Park Board. 

The type of arch chosen was a modifica- 


J“ seseine anus is fortunate in pos- 


tion of the Melan type; a seven-centered 
arch which joins the springing line tan- 
gent to a vertical line. The concrete 
which forms the body of the bridge is in 
no place visible except on the intrados of 
the arch. A granite facing on each of the 
piers and abutments and a Bedford sawed 
stone facing on the spandrel wing and 
approach walls and in the railings and 
posts adds greatly to the pleasing effect 
and the result is a graceful structure 
thoroughly consistent in every detail. 

The center arch is longer than the two 
end arches, giving a curve to the entire 
bridge. The two end arches are each of 
48 feet span with 8 feet 9 inches rise, 
while the main arch is of 84 feet span 
and has a rise of 11 feet 6 inches. The 
center arch is twenty inches in thickness 
at the crown while the two smaller arches 
are 12 inches. The resultant curve im- 
parted to the roadway is parallelled by 
the railings. 

The steel bridge, a double Pratt truss, 
which formerly occupied almost the exact 
site of the new bridge was removed early 
in June, 1911, and the center pier was 
left standing. Construction work was 
started by the contractors, The Cleary- 
Kuert Co., Indianapolis, on July 12th. 
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Excavations for the piers and abut- 
ments were carried down by cofferdams to 
a depth of 10 feet below low water mark 
and piling was driven to a depth of from 
15 to 20 feet into the solid gravel which 
underlies almost the entire city of Indi- 
anapolis and forms the bed material in 
the small streams in the locality. A seal 
coat of concrete was then deposited into 
which the piling extended about 4 feet. 
Centrifugal pumps were operated contin- 
uously to remove the water which seeped 
through the gravel beneath the cofferdam. 
The seal coat was carried to a depth of 
about 2 feet below low water mark, where 
the granite face was commenced and Car- 
ried to the springing lines of the arches. 

The arch centering was of the ordinary 
type, as will be noted from the accompany- 
ing photographs taken during construc- 


and loosened the wedges on some of the 
other so that the arches were all prac- 
tically unsupported from that time. 

A very efficient plant was installed for 
placing the concrete. In dredging out the 
creek bed at an earlier period, an amount 
of excellent fine gravel had been excavated 
and dropped on the north shore of the 
stream. The mixer plant was set up on 
the roadway at this end and an inclined 
trackway with switches at both ends was 
run down to this gravel bank. Cars op- 
erated by a drum integral with the mixer 
and operated by the same engine were put 
in service to bring the materials to the 
mixer. The cars were run down by grav- 
ity to the gravel pile, receiving on the 
way the portions of cobble stones or 
coarse gravel required, and the cement. 
Then after the addition of the finer stream 
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tion. Pile bents were constructed and 
caps were set on these, then the adjusting 
wedges were placed and other caps super- 
imposed. On these rested ribs spaced 45 
inches on the large and 32 inches on the 
small arches. The lagging, accurately 
sawed from 2-inch lumber, was placed on 
these. In laying out the curves for the 
forms, a pattern was marked out on the 
asphalt of the boulevard by accurate 
transit points and the material was cut 
to conform. The surface of the forms 
was carefully dressed and oiled with par- 
affin so that the under surface of the con- 
crete is smooth and shows few joints. It 
is interesting in connection with the form 
work to note that about three months 
after the concrete had been placed in the 
arches, in January, 1912, a flood and float- 
ing ice carried away part of the centering 


gravel they were hauled back to the 
mixer and dumped into it. The mixer 
discharged into a dump bucket suspend- 
ed from a derrick at the north end and 
from which it could be passed to a der- 
rick located on the center pier of the old 
bridge and thence to a derrick on the 
south bank or could be placed intermedi- 
ately. A temporary trackway was also 
constructed, by means of which cars could 
handle the concrete for the longer dis- 
tances. The plant handled on the average 
about 21 cubic yards per hour. A % yard 
batch mixer was used. A 1-3-5 gravel con- 
crete was used in the substructure, while 
the arches were built of a 1-2-4 broken 
stone mixture. About 5,200 barrels of ce 
ment were used and the last concrete was 
placed before the period of very cold 
weather. Provision was made whenever 
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the temperature was below freezing, to 
heat all the materials, to use hot water, 
and the concrete was heated by steam 
pipes for a period after placing. 

It will be interesting to note the suc- 
cess of the waterproofing materials used 
as a compound which was mixed with the 
cement was used on the south arch while 
the other two were coated with a mineral 
and oil mixture which was painted on the 
surface. La Farge cement was used where 
the concrete joined the stone facing, to 
prevent staining. It was also used in 
pointing up all the stone work. 


The Bedford stone facing possesses 
many novel features of construction and 
the care exercised in dressing and prepar- 
ing it was such that there was not the 
slightest trouble in putting it in place. 


dled by the system of derricks mentioned 
in connection with the concrete, with the 
one difference that the center derrick was 
placed on the newly completed middle 
arch, for the reason that the old bridge 
pier had been removed. The second pho- 
tograph shows the placing of the stone. 

The lamp standards shown are of special 
design prepared for this bridge. They 
are of heavy cast bronze construction and 
will support five ball globe lights placed 
erect. ; 

The roadway over the bridge is forty 
feet in width and was to have been paved 
with wood blocks, but the decision of the 
Park Board to make the pavement ma- 
terial the same as the north extension of 
Capitol avenue, which will probably be of 
asphalt, makes a change probable. There 
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South End, Showing Centering and Completed Arches Without Parapet. 


The hollow panels which form the small 
railing posts, were formed by carefully 
drilling three holes in a vertical] line, of 
the radius of the top and bottom curve. 
The intermediate portion was then sawed 
away, leaving the panels as shown. The 
posts were all slotted to the depth of 
about 6 inches and the panel blocks and 
railings were dropped into accurate posi- 
tion, the railings being mitered into the 
caps of the posts, with the result that 
there is a perfect alignment of the railing 
throughout; though the posts’ extend 
slightly beyond the railings and the main 
posts of the columns slightly beyond the 
line of the intermediate posts so that in 
no case is there an unbroken straight 
line of sight. The rail is at a distance of 
about 44 inches above the sidewalk line 
so that it will be easily possible for one to 
rest his elbows on the top while standing 
on the sidewalks. All the stone was han- 


are ten-foot walks on either side, which 
will be constructed of granitoid. Conduits 
will be placed on both sides with con- 
venient manholes for the accommodation 
of all wire lines. The seepage water is 
taken care of by red tile lines placed be- 
tween the arches and communicating with 
pipes in the piers which discharge at 
about two feet below low water. 

The contract price of the structure was 
about $85,000, though a unit price clause 
will probably increase this amount to 
some extent. The construction work was 
under direction of the Park Board who 
were represented on the job by L. V. Sher- 
idan. The design was made by George 
EK. Kessler, who is consulting architect 
for the Park Board, for whom H. B. 
Boardwell acted as architect and R. C. 
Barnett as engineer in direct charge of 
the design. 














CALIFORNIA’S PUBLIC UTILITIES 
ACT. 

The State of California has had the 
opportunity to prepare a law providing 
for the regulation of public utilities of all 
sorts, in such manner as to take advan- 
tage of the experience of all the other 
State commissions, and all the formal 
steps leading to the law which went into 
effect on March 23, 1912, were taken dur- 
ing 1911. 

California has had a railroad commis- 
sion for over twenty-two years, having 
power to fix rates and prescribe a uni- 
form system of accounts for transporta- 
tion companies. In March, 1911, the leg- 
islature voted to submit three constitu- 
tional amendments to the vote of the 
people which would make it possible to 
give the Railroad Commission more 
power and to extend this power over the 
other public utilities in the state. These 
amendments were adopted by vote of the 
people on October 10, 1911, the bills put- 
ting them into effect were introduced at 
an extraordinary session of the legislature 
on November 28, and they were duly 
passed by both houses and were signed 
by Governor Johnson on December 23, 
1911, 

The bills were drafted by the attorney 
for the Railroad Commission, Max Thelen, 
after several months’ study of the actual 
working of some twelve of the leading 
commissions of the country and of the 
statutes governing them, and cover the 
constitution of the commission, its powers 
and duties, the modes of procedure before 
the commission and the courts, the rela- 
tions between the commission and public 
service corporations, both private and 
municipal. 

There are five commissioners with term 
of six years, appointed in three groups of 





California’s Public Utilities Act. — The County Jungle. 
Financing Road Building. 






one, two and two, and salaries of $6,000 
a year. Separate hearings may be held 
by the individual commissioners but their 
findings must be approved by the commis- \ 
sion as a body before they become effect- 
ive. The office is in San Francisco, but 
hearings may be held anywhere in the 
state. 

The commission is given power, among 
others— 

(a) To fix all rates, fares, charges and 
classifications. . 

(b) To establish through routes and 
joint rates, fares and charges. 

(c) To investigate all interstate rates, 
fares and charges affecting this state and 
to apply to the Interstate Commerce Com- 
mission or to any court of competent 
jurisdiction for relief. 

(d) To prescribe just, reasonable, safe 
and proper service, equipment, facilities 
and methods. 

(e) To prescribe additions, extensions, 
repairs and improvements. 

(f) To direct that additional cars or 
trains be operated and that trains stop 
with greater frequency and at proper 
places. 

(g) To direct connections in proper 
cases, between the tracks of railroad or 
street railroad corporations. 

(h) To direct, in proper cases, that 
switch connections and spurs be installed. 

(i) To direct that physical connec- 
tions and joint rates over two or more 
telephone or telegraph lines be _ estab- 
lished in specified cases. 

(j) To direct the use, in proper cases, 
by one public utility, of a part of the 
property of another utility, on, over or 
under any street or highway. 

(k) To direct the installation of safety 
appliances and other devices to safeguard 
the health and safety of employees, 
patrons and the public. 

(1) To regulate crossings of railroad 
tracks and streets or highways in speci- 
fied cases. 

(m) To investigate the cause of acci- 
dents and to take steps to prevent their 


recurrence, 
(n) To provide demurrage rules and 
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rules for the collection and delivery of 
express packages and telephone and tele- 
graph messages. 

(o) To fix standards, classifications, 
measurements and practices of gas, elec- 
trical and water corporations. 

(p) To ascertain the value of the prop- 
erty of every public utility. 

(q) To establish uniform systems of 
accounts for each class of public utility. 

(r) To permit or refuse to permit 
new street railroad, gas, electrical, tele- 
phone or water corporations to enter a 
field already served by an existing cor- 
poration of like kind. 

(s) To permit or refuse to permit 
corporations mentioned in (r) to exer- 
cise rights under new franchises or per- 
mits. 

(t) To regulate transfers of the prop- 
erty used in the public service, of public 
utilities except express corporations, 
wharfingers and warehousemen, and the 
acquisition by one public utility of stock 
in another utility. 

(u) To regulate and control the issues 
of stocks, bonds and other evidences of 
indebtedness within the state. 


Hearings are held without regard for 
the technical rules of evidence with a 
view of ascertaining the truth as speedily 
and simply as possible. Any one ag- 
grieved by a decision must first ask the 
commission for a re-hearing, giving his 
reasons for the same, and if it is refused 
he may then appeal to the State Supreme 
Court for a review of the question on the 
evidence presented at the hearing by the 
commission, without new evidence, the 
findings of the commission as to questions 
of fact being considered final. 

The provisions for bonds filed by peti- 
tioners for review to protect those who 
would be injured by delay if decision is 
in their favor, and for impounding excess 
rates and fares at interest until the ques- 
tion of their validity is finally decided, 
seem to be ample and also in such shape 
as to prevent long-drawn out legal pro- 
ceedings and appeals on slight grounds 
simply to secure delay. 

Most cities and towns in California 
now have power to fix rates and fares 
charged by public utilities within their 
borders and some of them can regulate 
service, equipment, etc. These powers are 
continued under the new law. Another 
act provides that the people of any city 
or town through its council or by peti- 
tion of 10 per cent of the electors can 
hold an election and turn the contro] of 


any of its public utility corporations over 
to the Railroad Commission. 

One of the constitutional amendments 
restricts the control of the Railroad Com- 
mission to private corporations, thus leav- 
ing the municipally owned plants without 
control. In this California follows Wash- 
ington, Oregon, Nevada, Kansas, Ohio and 
New Hampshire, and departs from the 
practice of the states which have commis- 
sions under laws producing the most sat- 
isfactory results, i. e., New York, Wiscon- 
sin, Massachusetts and New Jersey. If 
one may judge the future results in Cali- 
fornia from those already obtained in 
Wisconsin, for example, the cities and 
towns in California which have munici- 
pally owned plants will soon be very jeal- 
ous of the better results obtained in the 
municipalities with privately owned 
plants under commission control. And it 
is quite possible that they will also be 
envious of the better market for the se- 
curities of the private plants, although 
the price of municipal securities is af- 
fected by other factors than the manage- 
ment of the utility for whose benefit a 
special issue of bonds is made. It is quite 
possible that the differences in service 
and rates will be so noticeable that the 
people will ask later that their own pub- 
lic utilities be subject to the same expert 
control that the constitution now provides 
for the privately owned plants. This de- 
pends largely, of course, on the efficiency 
and honesty of the State Railroad Com- 
mission, particularly of the first one, 
which has just gone into service. 

The city attorney of San Francisco, 
Percy V. Long, has made a careful study 
of the effect of the new constitutional 
provisions upon the control of privately 
owned public service corporations by the 
municipality and has written an opinion 
in which he shows the entire change of 
principle made by the change in the con- 
stitution and the consequences thereof so 
far as San Francisco, at least, is con- 
cerned. 

He shows that under the old constitu- 
tion the public service corporations were 
practically free from municipal control, 
and that such corporations organized 
prior to October 16, 1911, continue to 
enjoy the same freedom, so far as they 
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had exercised their rights. He asserts 
that these privileges were revoked by the 
recent amendments and that no new cor- 
poration can do business except under 
the control prévided for by these amend- 
ments, which is by the municipality or 
the railroad commission as above out- 
lined. He also asserts that no old cor- 
poration can extend its operations in 
the municipality except under the control 
now provided for. His reasoning in this 
regard seems conclusive and if sustained 
by the courts will ultimately give the 
cities control over the older corporations, 
because their desire for the extension of 
their business into new districts will lead 
them to concede this control over all their 
business in return for the grant of the 
privilege of making the extensions. Cities 
can hasten this day by judicious treat- 
ment of each particular case. 

Mr. Long differentiates very clearly in 
his cpinicn between conditions that may 
erise. Thus the distribution of power 
is not mentioned in the amendments to 
the constitution, but the distribution of 
light is covered. An electric light and 
power plant desiring to extend its lines 
in San Francisco could therefore extend 
them for the purpose of supplying power 
without other control than that of the 
physical structures under the police pow- 
ers of the State, but could not extend 
them for the purpose of supplying light 
without accepting the municipal control 
of its operations which is granted by the 
new sections of the constitution and the 
acts of the legislature thereunder. 


THE COUNTY JUNGLE. 

This term is applied to the present 
form of county government in New York 
State, and a diagram, which attempts to 
show the relations of county officers to 
each other, to the state government and 
to the people of the county and state, 
gives rise to the term, for it has every 
appearance of a trackless jungle, or rather 
of one with a multitude of tracks with 
little or no relation to each other, such as 
would be made by wandering animals 
trying to get from one place to another 
without guidance or knowledge of direc- 
tion or distance. 





This showing is made in the February 
Short Ballot Bulletin, and is possible be- 
cause of the headless nature of county 
government, the independence of the vari- 
ous elective officials and their consequent 
possible irresponsibility and lack of co- 
operation. 

The National Short Ballot Organization 
is wedded to the commission form of gov- 
ernment, and so it recommends a board 
of supervisors as the responsible head of 
the county government, which shall have 
the appointment of all the other county 
officers, and shall have both the tax-levy- 
ing and revenue-expending functions. 

One member of the organization, Rich- 
ard S. Childs, recommends the appoint- 
ment of county judges by the governor, 
they to appoint the officers of the court, 
such as clerk and sheriff; the appoint- 
ment of the prosecuting attorney by the 
state attorney-general, who is made an 
appointee of the governor, he to appoint 
the coroner; and the appointment of the 
county clerk by the secretary of state. 

This process certainly produces a short 
ballot, but it produces scarcely any other 
good result and wholly overturns present 
principles and methods. For example: 
At present the construction of the main 
roads in the state is in the hands of the 
state highway department, and it is quite 
necessary that the county and township 
work on the local roads be thoroughly 
co-ordinated with the work of the state 
commission. This is made possible by 
the laws, recently passed, which give the 
state commission close supervision over 
the county and township engineers and 
supervisors and over their qualifications 
and attention to their duties. While it 
is true that the county supplies funds for 
road construction and maintenance, and 
to that extent might make claim to a 
right to supervise these expenditures, it 
does not supply all the funds, and the 
knowledge by its board of supervisors of 
the subject of road making is limited 
and fragmentary. Far better results are 
therefore obtained through the expert 
supervision by the state commissioners. 
This is amply demonstrated already by 
results. 

The principle of home rule does not 
suggest the proposed change in responsi- 
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bility of supervision, for the next proposi- 
tion is to abolish the office of county audi- 
tor and substitute for him a state ex- 
aminer with power to investigate and 
criticise county management, but not to 
interfere therein. The great value of 
control of county and municipal account- 
ing by a state board has been demon- 
strated in Ohio, and therefore the pro- 
posal of a state examiner is a good one, 
but the proposed method of operation of 
the system is distinctly vicious, and 
opens the way to a system of blackmail 
which would be difficult to control. 

Likewise the appointment of judges, 
prosecuting attorneys and county clerks 
by the governor or by his direct ap- 
pointees is vicious in that it makes these 
offices the direct appendages of the state 
political machine. In other words, the 
proposed plan, so far as politics is con- 
cerned, simply transfers the political con- 
trol from the county machine to the state 
machine, and the last state will be worse 
than the first. 

It is possible to work out a short ballot 
scheme for the county which will concen- 
trate responsibility for financial matters 
and for efficiency of county officers in a 
few hands. It is possible to work out a 
system of expert state supervision of mat- 
ters concerning which most local authori- 
ties are confessedly ignorant, quite to the 
extent that they do not know that they 
are ignorant. And it is possible to do 
these things without interfering with 
the real, though as yet imperfectly recog- 
nized right of home rule. But the plan 
proposed violates so many of the funda- 
mental principles of good government, 
and ignores so much of the information 
as to success and failure of the methods 
proposed and condemned, that it is 
worthy only of so much consideration as 
may tend to show its defects and dis- 
abilities, 

County government in most states is in 
almost as bad condition as it is in New 
York, and this discussion may apply al- 
most equally well to any other state. 





FINANCING ROAD BUILDING. 


Modern road construction has proceed- 
ed far enough to begin to show the diffi- 
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culties which may arise in financing 
maintenance, which, added to the financ- 
ing of new construction, may call a halt 
upon construction in some States. Muv- 
NICIPAL ENGINEERING has advocated, dur- 
ing all of the campaigns for new roads 
built by modern methods, that the char- 
acter of road should be suited to the traf- 
fic to which it is to be subjected. This 
is economy both in construction and in 
maintenance, and a State which adheres 
to this conservative policy will make 
more uniform progress than one which 
goes wholesale into the construction of 
high-class roads without previous consid- 
eration of the resulting annual expendi- 
tures for interest on bonds, for retire- 
ment of bonds and for maintenance and 
repair of the new roads. Such States as 
Indiana, Ohio and Kentucky have now 
many miles of mcadam and gravel 
roads, which are fully equal to the duties 
required of them, but they need proper 
maintenance to make them wholly efii- 
cient. 

Mr. Gibbon’s article on another page 
gives a clear statement of the difficulties 
in Indiana. The money for these repairs 
is now available if there were a proper 
system of expert supervision of the 
maintenance of roads, so that this prob- 
lem is not one of new financing, but of 
improving the present method of expend- 
ing the available money and converting 
the labor available into its cash equiva- 
lent. 


There are, however, a good many miles 
of these roads in the statement of mile- 
age, which are not equal to the duties 
required of them, and they should be 
eliminated from the tables for the rea- 
sons given by Mr. Gibbon. He also 
shows the difficulty of taking care of 
these roads under the present Indiana 
laws. Other States have similar difficul- 
ties, if not exactly the same. Here some 
expert financial help is needed. The 
main roads, as so clearly shown by Mr. 
Gibbon, are worn out by through traffic, 
much of which is automobile, because the 
original construction was not sufficient 
and because the appropriations for repair 
have not been adequate, until now the 
roads are worn out beyond hope of re- 
pair and must be reconstructed. 










248 MUNICIPAL ENGINEERING 


It is claimed by some that this repair 
should be paid for by those who have 
made it necessary, viz., the automobilists, 
or that the reconstruction should be paid 
for by them. In considerable degree this 
is true, but the rapid wear is due not 
alone to the automobile, nor to the horse- 
drawn traffic, but to the combination of 
the two. Repair for either one alone 
would be comparatively easy and inex- 
pensive. It is the combination which 
makes the problem so serious. 

Early in the history of automobiling 
it might have been said, and was, that 
the automobilists developed the new dif- 
ficulties, and they were in a special class 
which it might have been proper to treat 
in a specially drastic manner, but now 
the use of the automobile is so general, 
by denizens of the country as well as of 
the city; the increase in their use for 
hauling crops and materials to and from 
the farm, as well as between towns, is so 
directly dependent upon the excellence 
of the roads that it is no longer possible 
to place the automobilists in a class by 
themselves. 

Students of the problem are rapidly 
coming to a state of mind which calls for 
the construction of these main roads as 
a general charge upon state, county and 
township, with assessment of some por- 
tion thereof upon the property locally 
and directly benefited in proportion to 
such benefit. They are also coming to be- 
lieve that the traffic over the road should 
pay for the maintenance of the road after 
it is constructed. 

The difficulties and expense connected 
with the maintenance of toll gates are 
such that the next alternative, that of 
graduated vehicle taxes, is usually 
chosen. The Governor of Massachusetts 
and the chairman of the State Highway 
Commission have recommended an an- 
nual tax on automobiles of $1 per horse- 
power, on the argument that wear of 
roads is roughly proportional thereto, 
either on account of speed or on account 
of weight of loads on commercial ve- 
hicles. One of the bills presented to the 
Indiana Legislature last year went still 
further, and most properly, and extended 


the vehicle tax to include all vehicles 
using or likely to use the roads. Granted 
the principle, the application thereof is 
a matter of development. None of us 
know as yet the proportional wear of 
roads by horses, horse-drawn vehicles, 
narrow or wide tires, steel or rubber 
tires, automobiles of high speed, of 
heavy weight, alone or used as locomo- 
tives for wagons or cars behind, etc., and 
this question must be thoroughly studied 
before a thoroughly equitable vehicle 
tax law can be framed. Meanwhile the 
financial problem is pressing and we 
must put some plan in operation which 
will bring in the money, and must cor- 
rect as they appear the injustices which 
will arise from any law framed in our 
present state of ignorance. 


The financial problems will apparently 
be most easily solved if, therefore, we 
bear in mind— 


1. That the character and quality of 
road building should suit the traffic ex- 
pected over them, thus reducing cost of 
some roads, postponing indefinitely the 
reconstruction of some and materially in- 
creasing the cost of some. 


2. That the cost of the new roads 
should be distributed over state, county, 
township and abutting property in 
equitable proportions, thus increasing, 
probably, the expenditures of no one of 
these classes except the State, but secur- 
ing better results. 


3. That the present available funds 
for road construction can be adminis- 
tered more efficiently and economically 
and that they should be supplemented by 
equitable assessment upon the _ direct 
users of the roads of a portion of the cost 
of maintaining them as nearly as possi- 
ble in proportion to their wear of the 
roads or the possibility thereof. 


Roads wear out rapidly, and even if 
they are maintained efficiently they must 
be reconstructed at intervals. Bonds 
issued to pay for roads, like every other 
bond for the construction of a _ public 
utility, should have terms not longer 
than the estimated life of the road built 
with their proceeds. 


















































Legal Practice in Street Improvements in 
Illinois, 


I am city attorney of this Illinois city, 
which contains a population of about three 
thousand. The city authorities propose to 
pave about one mile of the streets of this 
city, and with that end in view have direct- 
ed me to prepare the necessary resolutions 
and recommendations of the board of local 
improvements, and also the proper ordi- 
nances or ordinance therefor. 

I enclose you a plat of the proposed pav- 
ing. This plat is not, however, drawn to a 
scale. Beginning at the east or right side 
thereof, the paving will run two blocks west 
at a proposed width of 24 feet, thence one 
block south at a proposed width of 30 feet, 
thence one block west at a proposed width 
of 24 feet, thence south one block, proposed 
width 24 feet; thence west two blocks, pro- 
posed width 24 feet; thence south four 
blocks at a proposed width of 36 feet, thence 
continuing south one block at a _ proposed 
width of 30 feet, thence continuing south 
five blocks at a proposed width of 27 feet, 
thence around the public square, the pro- 
posed paving on the north and south sides 
thereof to be 36 feet in width, and on the 
west side thereof to be 30 feet in width. 

You will notice that the line of paving 
will be continuous and contiguous. All of 
the same is to be of the same material and 
of the same method of construction. It is 
proposed that the whole cost of the paving 
be assessed against the property owners, to 
be collected by special taxation. 

I am undecided on the following proposi- 
tions: First, as to whether or not the whole 
cost of this paving can be assessed and col- 
lected from the property owners, meaning 
in this regard whether or not the property 
owners can be made to pay for paving the 
intersections of the streets. Second, whether 
or not this can be considered as one im- 
provement and all embraced in one ordi- 
nance and one assessment roll. 

The puzzling part of this proposition is 
whether or not the different widths upon the 
different streets and upon parts of the same 
streets as heretofore indicated and as shown 
on the plat, will make any difference as to 
whether or not the same can be considered 
as one improvement. 

I wish you would give me some informa- 
tion in this matter and answer the foregoing 
propositions. The reasons for the different 
widths briefly are about as follows: The 
24-foot line is upon narrower streets and 
away from the business section of the city; 
the one block of 30-foot pavement indicated 
in the 24-foot line is upon an unusually wide 
street, and this is widened for appearances 
principally; the 36-foot pavement is upon 
wide streets in the business portion of the 
city; the 30-foot pavement on the west side 
of the square is on account of a narrow 
street, the street being too narrow for a 
36-foot pavement; the 30-foot pavement on 
Main street, and from thence on the 27-foot 
pavement, is in the residence portion of the 
city, and it was considered this width would 
be sufficient, notwithstanding the street con- 
tinues the same width; the one block of 
30-foot pavement between the 27-foot and 





the 36-foot was deemed proper so as not to 
make too sudden a change in width, princi- 
pally for appearances. 

M. T. R., City Attorney, ———, Il. 


The local improvement laws of Illinois 
are so general and indefinite in their nature 
that the practice and the court decisions 
have not been uniform. About four years 
ago the National Paving Brick Manufac- 
turers’ Association made an effort to in- 
crease the uniformity in practice and pre- 
pared a set of forms for use in all the steps 
to be taken in making local improvements 
from the petition for the improvement to the 
warrant of the collector of delinquent as- 
sessments. This book can probably be ob- 
tained from the secretary of the association 
in Cleveland, Ohio, and should be of much 
assistance in such cases as that described 
above. 

There seems to be nothing in the law or in 
these forms to prevent including all the 
streets described in the question in one pro- 
ceeding, provided the form of procedure is 
selected which assesses the cost according 
to benefits and not according to frontage. 
The cost of intersections can be assessed 


“upon the city or upon the property, as may 


be decidec in framing the ordinance. If 
bids are received per square yard of paving, 
per linear foot of curb, etc., it will be a lit- 
tle easier to determine the cost of each par- 
ticular street or portion of street than if the 
contract is let for a lump sum, but in either 
case the assessment board can determine 
without much trouble the proportionate ben- 
efit to all the property affected. 

Whether there are any court decisions 
which would modify this interpretation of 
the statutes is not known to the writer. 





Ordinances for Removal of Obstructions From 
Streets. 

I am now at work on an ordinance to re- 

move wires, poles, signs, etc., out of busi- 

ness street. What data have you on such 


ordinance. 
W. B. J., City Solicitor, ———, O. 


These ordinances vary in the form as well 
as in the nature of their provisions, accord- 
ing to the constitutional and statutory pro- 
visions in the various States. The following 
are provisions in the ordinances in Ohio cit- 
ies which are probably applicable to the 
city in question, although it is much smaller 
than either of them: 

Cleveland covers the question of signs in 
a section which reads as follows: “All sign- 
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boards and billboards now or hereafter erect- 
ed on any residence street within 200 feet 
of any park, park boulevard or driveway, 
except signboards not exceeding a one-sheet 
board in area, used for advertising the sale 
or renting of the property on which they 
are located, and all signs on buildings on 
any residence street within said 200 feet, 
except signs advertising the business within, 
or signs used to advertise the selling or 
renting of the property, are hereby declared 
to be public nuisances, and any such first 
described signboards or billboards now ex- 
isting shall be removed by the owners there- 
of within 30 days after the passage of this 
ordinance, and upon failure thereof the same 
shall be torn down under the direction of 
the inspector of buildings.’”’ The building 
code gives full specifications for all kinds 


of signs and provides that “any existing — 


sign now erected on the outer wall of any 
building or attached to a projection thereto, 
and in conflict with the provisions of this 
code, shall be removed when rotten or un- 
safe or when ordered to be removed by the 
inspector of buildings. There is a similar 
specification for poles and posts on public 
property and requiring permits from ‘the 
Board of Public Service for their erection, 
and also providing that “no posts, poles or 
signs heretofore erected or placed in or upon 
any sidewalk or street or other public places 
within the city limits shall be permitted to 
remain, except as provided in this section.” 

To remove wires entirely from a portion 
of the city streets is a more difficult prob- 
lem, as it requires provision for conduits to 
carry the wires. The ordinances for placing 
wires underground in certain named streets 
in Cleveland are good models, though per- 
haps a little more complicated than would 
be necessary in a small city. 

The Dayton ordinance regarding removal 
of signs is very simple. It is a section of 
the ordinance prescribing the methods of 
regulating signs, and says: “Any sign 
which extends over any part of any public 
way shall be removed by the owner or own- 
ers or user or users thereof upon 30 days’ 
notice from the Board of Public Service so 
to do, and upon failure so to remove same, 
it may be removed by said board.” 

Poles, wires and conduits are regulated in 
Dayton by the ordinances granting privi- 
leges to the various companies requiring 
them in their operations. 





Mileage of Pavements in United States. 

Can you furnish us the following infor- 
mation, or inform us where we can get it 
without writing to the separate cities? 

Miles of pavement in the different cities 
in the United States of 25,000 population and 
over. O. L. E., Oklahoma City, Okla. 

This information is given for cities of over 
30,000 population in the periodical volume 
of “Statistics of Cities Having a Population 
of Over 30,000,” the latest printed edition 
of which is for the year 1908 and was 
printed in 1910. 
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Street Areas in Large Cities. 


We are anxious to obtain statistics either 
accurate or estimated as to the proportion- 
ate street areas as compared with the 
building areas in the business sections of 
the following cities, Ne~’ York, Chicago, 
Boston, Philadelphia, Loi jon, Paris, Ber- 
lin, Brussels, and Rome. 

If you can supply us with any portion 
of this information or can refer us to 
any other authority the courtesy will be 
highly appreciated. 

H. C. B., New York City. 

The usual proportion of street area to 
total area of city is stated to vary in cities 
of the United States from 20 to 40 per 
cent. with Washington an exception, having 
54 per cent. of street area. The report on 
social statistics of cities in the United 
States at the census of 1890 gives some 
figures from which the following percent- 
ages of areas not available for  build- 
ings may he computed. There is but little 
detail of information given, but it may be 
assumed that this area not available for 
building includes streets, parks, public 
places, alleys, water and other public space. 
New York had 37.6 per cent of such open 
space, Berlin 66.1; Boston 17.1; Brussels 
58.0. Elsewhere in the same report is a 
statement of lengths of streets and alleys 
and average width of streets. The mileage 
of alleys being small in the eastern cities 
it will not be a serious error to assume 
the average width of streets to be the 
average width of streets and alleys, and, 
with this assumption, New York is found 
to have 16.2 per cent of its area in streets, 
Chicago 16.0 per cent, Boston 8.2 per cent 
and Philadelphia 8.4 per cent. Again in the 
report of the U. S. Census Bureau for 1907 
on statistics of cities the lengths of streets 
are given and widths of pavements, These 
widths check the assumed total widths of 
streets from the earlier census report and, 
using them, it is found that New York 
has 10.9 per cent of its land area in streets, 
Chicago has 30 per cent, Boston 9.4 per 
cent and Philadelphia 12.9 per cent. These 
areas do not include alleys. The large 
increase in Chicago seems to be due to a 
much larger increase in length of streets 
than in area between 1890 and 1907, even 
though the figures for the latter year do 
not include alleys, of which Chicago has 
many miles. 





Garbage Disposal for Small City. 


This is a city of the sixth class, a health 
resort, with population of 2,000. The gar- 
bage question has become very acute. Can 
you let me know: 

First. The cost of an incinerator to dis- 
pose of four tons of garbage per day? We 
would not wish to utilize the residue. 

Second. The cost of operating the same. 

Third. The best method of disposing of 
garbage for a city of this size situated upon 
a level peninsula, without facilities for tak- 
ing the same to sea. 

PRESIDENT BOARD OF ———, 
——,, Cal. 


There are so many differences in local 

















conditions that definite answers to these 
questions cannot be given for any one lo- 
cality without study of them ‘upon the 
ground. Some general information can be 
given, however. 

Small garbage destruction plants are 
manufactured by the following firms, con- 
cerning which. as well as others, reference 
may be made to the “Business Directory” 
published im each number of MUNICIPAL 
ENGINEERING, under the headings ‘“Destruct- 
ors,” “Garbage Disposal Plants,” ‘“Incin- 
erators,” ‘Refuse Destructors,’’ Buffalo En- 
gine Company, Buffalo, N. Y.; City Wastes 
Disposal Company, 156 Fifth avenue, New 
York; The Destructor Company, 111 Broad- 
way, New York; J. B. Harris, 210 Stahl- 
man building, Nashville, Tenn.; Specialty 
Engineering Company, Houston, Tex.; J. G. 
Branch, St. Louis, Mo.; Griscom-Spencer 
Company, 90 West street, New York City; 
Morse-Boulger Company, 39 Cortlandt street, 
New York City. 

Some of these plants have as small ca- 
pacity as 50 or 60 pounds per hour. It would 
probably be best for a small city, especially 
if it has a fluctuating seasonal population 
as a health resort, to install a plant of larger 
size than would be actually necessary and 
then run the plant as many hours a day or 
as many days a week as might be found 
necessary according to the season. This is 
done with government plants at army posts, 
quarantine stations, etc., common capacities 
per 24 hours being 5, 8 and 12 tons, the 
maximum capacity being reached only under 
conditions of very exceptional crowding of 
accommodations. A few cities have plants 
of about the sizes named, such as Coalinga, 
Cal.; Oak Park, Ill.; Butte, Mont.; Easton, 
Pa.; Santa Clara, Cal. 

The cost of the plants varies greatly. The 
reported costs of the government plants are 
possibly greater than would be the case for 
small city plants. Thus one three-ton plant 
ready for erection in building cost $700, and 
a five-ton plant, $1,059. Another three-ton 
plant, erected but not including building, 
cost $2,400, and five-ton plants, erected but 
not including building, cost from $1,200 to 
$3,985. Five-ton plants, with building, com- 
plete, cost from $2,740 to $4,000. Much of 
the variation in cost is due to location and 
differences in cost of labor, materials and 
freight. Small city plants of 10 to 20 tons 
capacity per 24 hours have cost $1,900 to 
$4,295, erected, without a building, and oth- 
ers have cost $3,000 to $4,650, including 
building. 

Several garbage furnace builders can sup- 
ply portable furnaces large enough for the 
duty specified, such as the Destructor Com- 
pany, 111 Broadway, New York; Isaac D. 
Smead, 141 East Fourth street, Cincinnati, 
Ohio; possibly the Decarie Manufacturing 


Company, Minneapolis, Minn., and Griscom- 
Spencer Company, 
York. 


90 West street, New 
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Much of the above information about cost 
of plants is taken from Morse’s “The Col- 
lection and Disposal of Municipal Waste’ 
($5), which is a compendium of valuable in- 
formation on all branches of the subject. 


The cost of operating the plant is even 
more indefinite than the cost of the plant. 
If the collectors can take care of the burn- 
ing as well as the collection of refuse, and 
all the combustible refuse as well as well- 
drained garbage is collected, it may be pos- 
sible to burn it with no fuel aside from the 
combustible refuse collected, in which case 
there would be no additional cost for dis- 
posal beyond the repairs, interest and de- 
preciation on the plant. But if the garbage 
alone is collected and it is very wet, and a 
ton of coal at $5, say, may be required for 
four tons of garbage, and one or two extra 
men are required to take care of the fur- 
nace, the cost might easily run to $1.50 or 
$2 per ton of garbage destroyed. The true 
state of affairs would lie between these limits, 
and that is about all that can be said except 
by one who devises a plan and is given au- 
thority to carry it out. 

Perhaps more information can be gathered 
from MUNICIPAL ENGINEERING than from any 
other single source. In a succeeding article 
on “Information Concerning Garbage Col- 
lection and Disposal’ will be found a list 
of articles in the later volumes of MUNICI- 
PAL ENGINEERING on the subject. Other lists 
of articles in still earlier volumes are re- 
ferred to therein. 


A few notes may be given here concern- 
ing small plants not referred to in the arti- 
cles in the list. 


C. E. Moore, city engineer at Santa Clara, 
Cal., reports that he built a small plant for 
$900, including a small building over the 
front and a shed roof over the receiving 
platform. He reported about 75 cubic yards 
of garbage destroyed per month, with slab 
fuel, at a cost of $20 for attendance and $8 
for fuel, or about 35 cents a cubic yard, 
possibly equivalent to 70 cents to $1 per ton. 
The operation is not continuous and prob- 
ably three times as much garbage could be 
disposed of for very nearly the same total 
cost. 


The garbage furnace at the Naval Train- 
ing Station, Newport, R. I., cost $8,599 com- 
plete and will destroy 2,032 pounds of gar- 
bage per hour. Its regular operation is 8 
hours a day and it uses 1 pound of coal to 
burn 16.1 pounds of garbage. Attendants 
cost $2 a day and coal costs $3.60 a ton. 
An average for severa! months showed 4.5 
tons of garbage burned per day at a cost 
of 65 cents per ton. 


The plant at Oak Park, IIll., having a ca- 
pacity of 30 tons a day, burns 9 to 10 tons, 
with a consumption of 1,400 to 1,600 pounds 
of coal. The fuel charge is about 20 cents 
per ton at this low rate of operation and the 
labor charge perhaps 30 cents more. 
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List of Articles on Garbage and Refuse Col- 
lection and Disposal. 


I note that from time to time you have 
published lists of references On various en- 
gineering subjects found in past numbers of 
your valuable magazine. These lists I have 
found very valuable, but it has occurred to 
me that it would be still more valuable if 
you could publish a list of such lists, i. e., 
list of pages and general subjects only, go- 
ing back, say, not longer than five or six 
years. I am sure that many of your read- 
ers would find such a general list, referring 
them to volume and page where they could 
find such information, of great value to 
themselves. L. Ss. S., ———,, Wis. 


In response to the above suggestion and 
in further reply to a question from another 
correspondent, the following classified list 
of articles in recent volumes of MUNICIPAL 
ENGINEERING on garbage collection and dis- 
posal has been prepared. Lists on other 
subjects will be prepared on request, and a 
list of these lists will be printed occasion- 
ally. 

The general principles to be followed in 
devising a system for collecting and dispos- 
ing of municipal refuse are well stated in 
such articles as that on “Refuse Disposal in 
Cambridge, Mass., xlii, 101; “The Pittsburgh 
Garbage Problem,” xli, 61; “Reduction of 
Garbage,’ xl, 36; “Garbage and Refuse Col- 
lection and Disposal,” xl, 106; the series 
of articles on “Town Scavenging and Refuse 
Disposal,” xxxvii, 287; xxxviii, 1, 73, 143, 
229, 299, 381; xxxix, 1, 85; “City Refuse Col- 
lection,” xxxix. 286; “Night Soil Removal,”’ 
xxxviii, 37; ‘“‘Boston Report on Collection 
and Disposal of Refuse,” xxxviii, 209; 
“High Temperature Garbage and Refuse De- 
structors,” xxxviii, 258; “Disposal of Munici- 
pal Refuse in the United States,’”’ xxxv, 377; 
“Refuse Destruction for the Borough of 
Richmond, New York City,” xxxii, 39; “Gar- 
bage Incineration for St. Louis,’ xxx, 28; 
“Garbage Collection and Disposal in St. 
Louis,” xxx, 214; “Sewage and Dye Waste 
Disposal,’ xxx, 276. 

Various systems and plants for collecting 
and disposing of garbage and refuse are de- 
scribed more or less fully in: “Harris Com- 
bination Incinerator and Power Plant,” xlii, p. 
205: “A Municipal Garbage Incinerator and 
Steam Generator,” xli, p. 405: “The Garbage 
Crematory at Houston, Texas,” xl, 177; 
“The Municipal Garbage Reduction Plant at 
Columbus, Ohio,” xl, 322; “Special Services 
to Rochester Citizens,” xxxix, 24; “The Mu- 
nicipal Garbage Reduction Plant at Colum- 
bus, Ohio,” xxxix, 135; “Specifications for 
New Incinerating Plants for San Francisco,” 
xxxix, 226; “Garbage Collection and Dis- 
posal in Minneapolis, Minn.,’” xxxix, 275; 
“Garbage Cremation,” xxxviii, 63; “Garbage 
Collection and Disposal Plans for New Or- 
leans,” xxxvii, 49; “A Combined Refuse De- 
structor and Generating Plant,’ xxxvi, 253; 
“Refuse Destruction in Richmond Borough, 
New York City,’ xxxv, 359; “English, Ger- 
man and Swiss Destructor Plants,” xxxii, 
3871; “Westmount, Quebec, Garbage De- 
structor,” xxxi, 50; “Disposal of Dye and 
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Wool Finishing Waste,’ xxxi, 204; “Gar- 
bage Disposal by Reduction Methods,” xxxi, 
211; “Street Cleaning and Disposition of 
Sweepings,”’ xxxi, 374; “Garbage Reduction,” 
xxxi, 414; “Garbage Disposal in Detroit,” 
xxxi, 436; “Test of the New Decarie Gar- 
bage Incinerator at Duluth,’”’ xxx, 235, 313. 

Articles giving some figures of cost of 
construction and operation of plants and of 
collection include: “Bids for Garbage Plant 
at Paterson, N. J.,” xli, 483; “The Milwau- 
kee Refuse Incinerator,” xli, 148; “Sewage 
nd Refuse Disposal in Memphis, Tenn.,” 
xxxix, 4; “Garbage Disposal in Paris,” 
xxxix, 224; “Refuse Disposal in Somerville, 
Mass.,” xxxix, 319; “Sanitary Railroad 
Construction Camps on Cedar River Water- 
shed, Seattle, Wash.,’”’ xxxvi, 146; “Garbage 
and Refuse as Fuel in Nottingham, Eng- 
land,” xxxv, 394. 

Statistical data on garbage collection and 
disposal will be found in “Garbage Collec- 
tion and Disposal,” xl, 281; “Garbage Dis- 
posal and Street Cleaning Details,’’ xxx, 25. 

Sanitary garbage carts are described in 
“German Garbage Carts,” xlii, p. 106; 
“Refuse Disposal in Berlin, Germany,” xli, 
476; “Odorless Garbage and Refuse Carts,” 
xxxvii, 129; “A Steel Sanitary Cart,” xxxvi, 
195. 

Feeding of garbage to hogs is described in 
an article on “Garbage Disposal in Mont- 
clair, WN: J.,” xi. 147. 

Regulations and ordinances governing gar- 
bage and refuse collection and disposal are 
given in “Regulations for Collecting Gar- 
bage at Householders’ Expense,” xl, 348; 
“Suggested Garbage Receptacle Ordinance 
for St. Louis,’ xl, 445; “Refuse Can Be 
Dumped in Lake Michigan Only Behind 
Breakwaters,” xxxix, 55; “Garbage Ordi- 
nance,” xxx, 34. 

Legal decisions and opinions on phases of 
garbage and refuse disposal nuisances, con- 
tracts, etc., will be found in “Exclusive 
Privilege of Collecting Garbage,” vol. xl, 
p. 137; “Maintenance of Noxious Garbage 
Dump by City and Liability for Nuisance,” 
vol. xxxviii, p. 352; “Ohio Cities Can Not 
Restrict Garbage Collection,’ vol. xxxi, 
p. 120; Exclusive Garbage Contracts Can be 
Made, xxx, 28. 

Reviews of Books on the subject: Morse’s 
“The Collection and Disposal of Municipal 
Waste,” vol. xl, p. 143; Parsons’s “Disposal 
of Municipal Refuse,’ vol. xxxv, p. 48; 
Baker’s “Notes on British Refuse Destruc- 
tion,” vol. xxxv, p. 325; Venable’s “Garbage 
Crematories in America,” vol. xxxiv, p. 44; 
Branch’s “Heat and Light from Municipal 
and Other Waste,” vol. xxxiv, p. 111. 

Descriptive lists of articles, most of which 
are also included in this list, will be found 
in “Disposal of Sewage and Refuse,” vol. 
xli, p. 289; “Information About Garbage 
Collection and Disposal,” vol. xli, p. 291; 
“Information About Garbage Destruction,” 
vol. xxxix, p. 39; “Garbage Collection in 
Small City,’ vol. xxxviii, p. 194; “Garbage 
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Disposal in America,’ vol. xxxviii, p. 422; 
“Collection and Disposal of Garbage in 
Small Cities,” vol. xxxvii, p. 36; “Informa- 


tion on Refuse and Garbage Disposal,” vol. 
xxxvi, p. 257; “Information on _ Street 
Cleaning and Garbage Collection and Dis- 


posal,” vol. xxxv, p. 179; “Garbage Dis- 
posal,” vol. xxxii, p. 95; “Disposal of Gar- 
bage in Small Towns,” vol. xxxi, p. 454; 


“Power from Garbage Destructor,” vol. 
p. 25. 

Miscellaneous articles of less importance 
include: “To Exhibit Cleveland’s Garbage 
Plant,” vol. xli, p. 147; “Los Angeles’ Ref- 
use Disposal,” vol. xli, p. 480; ‘Baltimore 
Collects Its Own Garbage and Refuse,’ vol. 
xl, p. 127; “Modern Municipal Sanitation in 
Cuba,” vol. xl, p. 333; “Information About 
Garbage Plants,” vol. xl, p. 350; “Cities 
Operating Garbage Incinerators,” vol. xl, p. 
427; “Manufacturers of Garbage Disposal 
Plants,” vol. xl, p. 428; “Test of Decarie 
Garbage and Refuse Incinerator,’ vol. xl, 
p. 460; “Los Angeles Has a Garbage Nui- 
sance,” vol. xxxix, p. 54; “Garbage Reduc- 
tion,” vol. xxxix, p. 153; “Municipal Im- 
provements in Richmond, Ind.,” vol. xxxix, 
p. 194; “The Destructor Company,” vol. 
xxxix, p. 415; “Municipalities Operating 
Garbage Reduction Plants,” vol. xxxix, p. 
471; “Garbage Disposal for Small City,” 
vol. xxxviii, p. 267; “Municipal Garbage 
Collection Proposed for Washington, D. C.,” 
vol. xxxviii, p. 431; “Garbage Disposal and 
Street Cleaning,’ vol. xxxili, p. 236; ‘“Pol- 
lution of Sea Beaches in New Jersey Must 
Stop,” vol. xxxiii, p. 263; “Garbage for 
Fuel,” vol. xxxii, p. 314; “Ashes Removed 
by Trolley Cars,” vol. xxxii, p. 335; ‘“‘Cost 
of Street Cleaning, Garbage and Light in 
Cleveland,” vol. xxxi, p. 189; “Garbage and 
Refuse Disposal in Pittsburg,’’ vol. xxxi, p. 
210; “Hogs Proposed as Garbage Disposal 
Plant for Boston,” vol. xxxi, p. 210; “New 
York Garbage on New Jersey Beaches,” vol. 
xxxi, p. 211; ‘“‘What Is the Best Method of 


XxX, 


Garbage Disposal?” vol. xxxi, p. 280; “Odor- 
less Excavators,” vol. xxxi, p. 280; ‘“De- 
troit’s Garbage Question Undecided,” vol. 


“Chicago’s Garbage Problem 
=xx, p. 292. 

subject of abattoir manage- 
ment is treated in “A European Abattoir,” 
vol. xl, p. 490; “Municipal Abattoir,’”’ vol. 
xxxix, p. 33; “The Municipal Abattoir and 
Reduction Plant at Paris, Texas,” vol. xxxix, 
p. 90; “Austin Contemplates a Municipal 
Abattoir,” vol. xxxix, p. 479; “A Municipal 


XXX, p. 292; 
Postponed,” vol. 
The correlative 


Abattoir in South Africa,” vol. xxxv, p. 224; 
“Municipal Slaughter Houses,’ vol. xxxiv, 
p. 237; “Purification of Slaughter House 


tefuse at Zerbst, Germany,” vol. xxxi, p. 86. 
Crematories for Human Bodies are named 
in vol. xxx, p. 199. 





Records in a City Engineer’s Office. 


I would like to get the most modern meth- 
od of keeping 
giner’s 
such 


city records for a city en- 
office, giving the method in detail, 
as water mains and service connection 
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to same, sewers and their connections and 
all records that should be kept by a city 
engineer. Are there any books published 
that give the information? 

U. M. E., City Engineer, , Minn. 

There is no book which is of direct appli- 
cation to the problem stated. The books 
on accounting, recording and filing give prin- 
ciples which are applicable, and also many 
details of method, but laws, customs and 
other local conditions vary so much that no 
book could cover them all. The following 


* articles in MUNICIPAL ENGINEERING treat the 


subject from almost every viewpoint and 
will be of much assistance in working out 
a system. Some of them refer to other 
articles in still earlier numbers, as well as 
to books and other sources of information. 

“a ecord of Water Fixtures and Meter 
Readings,” vol. xlii, p. 1. 

“Method of Keeping Record of Improve- 
ments to Established Water Works Plants,” 
vol. xii p. li 

“Books on 
vol. xli, p. 

Review of Gillette and Dana’s “Cost Keep- 
ae Management Engineering,” vol. xl, 
p. 46. 


»ghccounting for Contractors,”’ 


“Contracting ey ig ot vol. xl, pp. 393, 
475; vol. xli, pp. 1, 93, 173, 252, 337, 421; 
vol. xlii, pp. 23, 104 149. 


sa Card Index of Catalogs,’’ vol. xl, p. 
vo ° 

“Form of Grade Book for Small City,” 
vol. xl, p. 210. 

“Smoke Abatement Campaign Material,” 
vol. xl, p. 354 

“Record of ‘City Improvements,” vol. xl, 
p. 
“Forms for Proposals and Estimates,” vol. 
xl, p. 344. 

“Water Rates and Records at Valparaiso, 
ind,,” Vol. ZEKxIx, Dp. 
“Forms of Receipts and Water Bills and 


Water Rates,” vol. xxxix, p. 120; vol. xxxviii, 
pp. 184, 347, 423. 

“The Card’ Index Applied to Fire Fight- 
ing,’ vol. xxxix, 


“The Classification and Filing of Technical 
Memoranda,” vol. xXxXxix, Pp. 

“Card Index for Engineer’s Office,” vol. 
xxxviii, p. 113. 

“Bookkeeping for Metered Water System,” 
vol. xxxviii, p. 182. 

Review of the annual report of the city 
engineer of Salt Lake City, Utah, for 1908, 
which gives detail as to classification and 
methods of keeping records and accounts by 
a system which is very complete and is 
doubtless efficient; vol. xxxviii, p. 56. 

“Handling Day Labor in Holyoke, Mass.,” 
vol. xxxviii, p. 202. 

“Improved Municipal Accounting for Wash- 
ington,” vol. xxxviii, p. 208. 

“Forms for Daily ‘Force and Material Re- 
ports,” vol. xxxviii, p. 270. 

“Service Reports ‘and Balance Sheets for 
City Law Departments,” vol. xxxviii, p. 348. 

“Model Form of Report for Water Works 
Department,” vol. xxxviii, p. 350. 

Review of Garrison’s “Accounting Every 
Business Man Should Know,” vol. xxxvili, 
p. 357. 

“Forms of Meter Repair Records,” vol. 
xxvii, p. 260. 

“Control of Workmanship on Asphalt Pave- 
ments,” vol. xxxvii, p. 301. 

“Cost Keeping on Municipal 
Work,” vol. xxxvi, p. 1. 

“a House Numbering System,”’ vol. 

3 


Contract 
XxXXxVi, 


A System in Municipal Accounting, vol. 
XXXV, Dp. 22. 


a Rates and Rentals,” vol. xxxv, 


p. 
“System of — for Small City,” vol. 


Xxxv, pp. 177, 24 
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“Municipal Accounting System of Atlantic 
City, Wi. d.,.” VOL. BEeEvV,. B. 8. 
“The Ohio Law on Supervision of Ac- 
counts of Public Officials,” vol. xxxiv, p. 90. 
“State Supervision of Public Accounts 
Recommended for South Carolina,” vol. xxxiv, 


“Books for Keeping Water and Light 
Plant Accounts,” vol. xxxiv, p. 165. 

“Books on Operation of Water and Light 
Plants,” vol. xxxiv, p. 231 

vag Daily Report Form for Street Work,” 
vol. xxxiv, p. 239. 

“New Accounting om for Springfield, 
Ill.,” vol. xxxiv, p. 245 

“A Few Experie nces “in the Examination 
of Water Works Accounts and Management,” 
vol. xxxiii, p. 40. 

“The Demand for Better Forms of Munici- 
pal Accounts and Reports,’’ vol. xxxili, p. 42. 

“City Engineer’s Office Records,” giving 
references to a number of earlier articles 
on this subject, vol. xxxii, p. 18. 

“Form of Pumping Station Records and 
Sinking Wells,” vol. xxxii, p. 

“Establishing Street Grades ‘and Water 
for Concrete,” referring to a number of 
articles on procedure and records, vol. xxxii, 
p. 22. 

Review of McCullough’s “Engineering 
Work in Towns and Small Cities,” vol. xxxii, 


p. 3 

Review of Mulhall’s “Quasi-Public Cor- 
poration Accounting and Management,” vol. 
xxxii, p. 188. 

Review of Gillette’s ‘“‘Handbook of Cost 
Data for Contractors and Engineers,” vol. 
xxxii, p. 189 

we Method of Filing Notes, Sketches and 
Clippings,” vol. xxxi, p. 41. 

“Filing and Indexing City Engineers’ Rec- 
ords,” vol. xxx, p. 270. 

“Loose Leaf System for re Notes and 
Office Records,” vol. xxx, p. 409 





Cost of Electric Current in Cities. 


Our city is investigating the cost of elec- 
tric current for lighting, heat and power 
purposes. 

I presume you have this information easily 
accessible, as the question often arises. 
Therefore for the city and myself I request 
such information as you can furnish on the 
following questions: 

In cities between 100,000 and 200,000 pop- 
ulation in the United States— 

What is the cost per arc light per 
annum? 

2. What is the cost per incandescent lamp 
per annum? 

3. What is the price to consumers for 
such electric current? The classes into 
which consumers are divided, and the price 
charged each? 

4. The cost of production and transmis- 
sion of such current in these cities? 

J. L. Mayson, City Attorney, Atlanta, Ga. 


1. The cost per are light per annum for 
street lighting is as follows, all-night 
schedule: 


Columbus, ee plant... 
Toledo, O.—2,000-c. p. magnetite arcs, $83. 
Atlanta, Ga. Oe. -w. arcs, 

Oakland, Cal.—2,000-c. p. ares, "$75. 60. 

Worcester, Mass.—380-w. arcs, $91.25. 

Syracuse, N. Y.—2,000-c. p. arcs, $68. 

New Haven, Conn.—320-w. arcs, 20 cents 
per night, or about $73 a year. 

Birmingham, Ala.—450-w. arcs, $70 a 
year. City also has smal] plant. 

Memphis, Tenn.—1.5-amp. arcs, $75. 

Scranton, Pa.—A. c. and d. ec. ares, 480- 
k. w., $72. 

Richmond, Va.—Ares, $54.75 and $57. 
Also has municipal plant, now using water 
power. 

Paterson, N. J.—2,000-c. p. ares, $77.50. 

Omaha, Neb.—A. c. arcs, 6.6-amp., $60. 





$ Fall River, Mass.—4-amp. magnetite arcs, 
91.25. 

Dayton, O.—465-w., d. c., series arcs, $66. 

Grand Rapids, Mich.—Municipal plant, 
costing city, for 2,000-c. p. ares, $57.24 a 
year. 

Nashville, Tenn.—Municipal plant. 

Lowell, Mass.—4,000-c. p. ares, $190. 

Cambridge, Mass.—450-w. arcs, $90. 

Spokane, es 2,000-c. p., se- 
ries arcs, $58 

Bridgeport, “Conn.—1,200-c. p. magnetite 
arcs, $73. 

Albany, N. Y.—2,000-c. p. arcs, $98.55. 

2. The cost per incandescent lamp per 
year for street lighting, all-night schedule, 
is as follows: 

Atlanta, Ga.—75-c. p., $33.7 75. 

Oakland, Cal.—1l6-c. p., 20. 

Worcester, Mass.—50-w., tungsten, $18. 

Syracuse, N. Y.—128-w. and 50- -w., $24 
to $20. 

New Haven, Conn.—S8 to 100-c. p., 11 cents 
per k. w. 

Scranton, Pa,—40-w., series tungstens, $15. 

Paterson, N. J.—$15 to 20. 

Omaha, Neb.—50-w. tungstens, $15.80. 

Fall River, Mass.—40 and 75-w. tungstens, 
$20 and $25. 
ais Dayton, O.—60-c. p., 6.6-amp. tungstens, 

24, 


q 


$2 


ee Mass.—25 and 40-c. p., $18 and 


Cambridge, Mass.—40-c. p. tungstens, $25. 
Spokane, Wash.—100-w. tungstens, $18. 
Bridgeport, Conn.—75-w., series arc, $27. 
Albany, N. Y.—40-c. p. Mazda, $20. 


3. But few prices to consumers are at 
hand. They are as follows: 


Toledo, O.—9 cents per kw. hr., 10 per 
cent discount. 

Oakland City, Cal.—10 cents per kw. hr., 
5 to 65 per cent discount for light; 5 to 12 
cents per kw. hr. for power. 

Syracuse, N. Y.—8 cents per kw. hr., 10 
to 40 per cent discount for light; 8 to 1.75 
cents for power. 

Birmingham, Ala.—12 cents per kw. hr. 
for light and 7 cents for power, with dis- 
counts. 

Memphis, Tenn.—11 cents per kw. hr., 1 
cent discount for light; 10 cents, with dis- 
counts, for power. 

Paterson, N. J.—10 cents per kw. hr., 
with discounts for quantity, for light, and 
for quantity and demand for power. 

Nashville, Tenn.—For commercial incan- 
descents and 500 to 2,000-c. p. arcs, 12 cents 
per kw. hr. is charged by private company 
furnishing them. 

Lowell, Mass.—Commercial arcs and 16-c. 
p. incandescents cost 11 cents per kw. hr. 


4. The cost of production and transmis- 
sion is not available. One item of impor- 
tance is the cost of coal, which is reported 
as follows, per age 


Columbus, O., $1. 

Toledo, O., $1. 50 ig ‘$1. 65. 

Atlanta, Ga., $2. 

Oakland, Cal., oil, 2.3 cents per gallon. 

Worcester, Mass., $4.40. 

New Haven, Conn., $4. 

Birmingham, Ala., $1. 55 at city plant, $1.50 
at private plant, delivered. 

Memphis, Tenn., $1, 45 to $1.65. 

Scranton, Pa., $1.25. 

Richmond, Va., $3 to $2.63. 

Omaha, Neb., $2.40. 

Fall River, Mass., $3.40. 

Dayton, O., $2.25 to $2.18. 

Grand Rapids, Mich., | a 94. 

Nashville, Tenn., $2 80 

Lowell, Mass., $5 to $4. 53. 

Cambridge, Mass., $4. 

Spokane, Wash., water power. 

Bridgeport, Conn., $3.85. 

Albany, N. Y.. slack, $3. 
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Practical Points from Practical People. 









































Contributions to this Department are invited. 
Give from your experience for the benefit of others. 
Never mind style of composition, the fact is what is wanted. 











Thorough Study of Smoke Problem in Progress. 


To the Editor of MUNICIPAL ENGINEERING: 

Sir—It may be of interest for you to know 
that we are entering upon a study of the 
smoke problem in the broadest possible 
manner. 

We are taking the following as our chief 
lines of investigation: The effect of smoke 
on health, plant life and buildings. We are 
also considering the increased cost of living 
due to damage and dirt caused by smoke, and 
the legal as well as the engineering side of 
the question. Each of these investigations 
will be carried out by one or more men, each 
a specialist in his line. 

It is hoped that by co-ordinating these 
various researches it will be possible to ob- 
tain some valuable technical as well as scien- 
tific data. We will at least be able to estab- 
lish the status of the problem, as a whole, on 
a scientific basis. 

I am writing at this time to see if you 
will not aid us in this undertaking by making 
mention of the work we are doing in the 
pages of MUNICIPAI ENGINEERING. We 
should like to get in touch with people inter- 
terested for the purpose of co-operation, in- 
formation and suggestions. 

Thanking you in advance for any aid that 
you may see fit to render us, I beg to remain, 

Very truly yours, 
R. C. BENNER, 
Department of Industrial Research, Univers- 
ity of Pittsburg, Pa. 





Water Tight Sewer Joints. 


To the Editor of MUNICIPAL ENGINEERING: 
Sir—Seeing the mention of “Jointite’ in 
your February issue I thought perhaps you 
might be interested in knowing may experi- 
ence with same on sewer work at Summit, of 
which place I am city engineer, so I am en- 
closing an outline of its use and a few details 
of cost and my reasons for making water- 
tight joints which I thought might be on in- 
terest to some of your readers. 
JOHN S. STIGER, 
City Engineer, Summit, N. J. 
Experiments were made by the writer dur- 
ing the winter of 1909-10 on waterproofing 
sewers. These experiments resulted in get- 
ting a flexible water-tight joint material that 


would remain water-tight under pressure 
when deflected to a very great degree. This 
property is of great value not only in lessen- 
ing the liability to injury of the joint when 
constructing the sewer but later when settle- 
ment is so apt to occur. This material, 
known as Jointite, manufactured by the Mar- 
bleoid Co. of New York City, is heated to a 
temperature of 400 degrees or more and 
poured into joints in similar manner to lead 
and can be safely handled in all kinds of 
weather without danger of cracking tile or of 
poor results. 


One of the peculiarities of the material, 
which is of great value, is that it adheres to 
a wet pipe, apparently dispelling moisture in 
the form of vapor produced by the heat of 
the mixture. I have often in my work at 
Summit poured joints in from 4 to 6 ins. of 
water with apparently the same good results 
as if poured on dry pipe. Lines so run stood 
both an outside and inside water test. How- 
ever, I do not of course advise pouring joints 
in water where it is practical to pump, which 
is usually the case, and in fact almost always 
necessary in order to handle the excavation 
economically. On 8 in. deep and wide socket 
tile pipe I specify 3 lbs. of compound to a 
joint and as the cost of the material is $105 
per ton or 5% centts per poundd it would 
make the cost of these water-tight joints, in- 
cluding labor of running, about 7 cents per 
foot, or slightly less than $370 per mile. 
Engineers differ as to the cost of cement 
joints but I think all will agree with me that 
$100 per mile would be a very low estimate. 
This makes the additional cost of $270 per 
mile for sewers that will remain water-tight 
under all conditions, as I have proven dur- 
ing the past two years on over twelve miles 
of sewers laid throughout the city of Sum- 
mit. 

As half the sewerage in Summit has to be 
pumped, I estimate that the saving in cost 
of pumping alone would pay the additional 
cost of water-tight joints in less than five 
vears. Based on the average infiltration of 
140 miles of sewers throughout the small 
towns in Massachusets as reported by Mr. 
Kenneth Allen, of 40,000 gals. per mile daily, 
the cost of pumping this infiltration would 
amount to as much in one year and two 
months as the additional cost of making tight 
joints. Summit’s infiltration is much less 
than most towns owing to the hilly or rolling 
surface and porous sub-soil, therefore it 
would be less important to make water- 
tight sewers here than in most towns, were 
it not, as I have already stated, that we 
have to pump half our sewage and are also 
limited to capacity in joint trunk sewer. 
However, nearly all towns are either simi- 
ilarly situated or have purification plants 
which make it equally important to prevent 
infiltration owing to the additional cost of 
treating. 

I would further state as my experience that 
in quicksand work or in any ground where 
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much water is encountered, it is not only 
better, but cheaper to use Jointite than ce- 
ment if only sufficiently tight joints are de- 
sired to prevent quicksand entering through 
them. In all work at Summit I specify Join- 
tite whether in wet ground or dry, as I con- 
sider it as important to prevent the sewage 
from getting out and polluting the subsoil, 
as to keep ground water from coming into 
the sewer. 


Managing a Clay Bottom in a Tunnel. 


Tunnel work for sewers, being usually near 
the surface, often encounters very trouble- 
some obstacles in a combination of different 
materials, and sometimes in clays which 
seem to leave no foundation fit, or possible, 
to work on, 

An interesting example from a piece of 
tunnel work in connection with the new 
sewerage work in Louisville, Ky., is given in 
the report of the chief engineer, J. B. F. 
Breed, and Harrison P. Eddy, of Boston, 
consulting engineer. 

This was a tunnel nearly 1,300 feet long, 
the driving of which was made difficult, 
among other causes, by the variation in the 
depth of rock. In some places the headings 
were entirely in rock; in others entirely 
earth, while for about one-fourth of the 
distance the roof was in earth and the 
lower part of the tunnel was in rock. The 
method of construction adopted by the con- 
tractor was to first drive the entire length 
of tunnel between two shafts, then to start 
the concrete in the center of the drift, work- 
ing in each direction toward the shafts. In 
the headings, which were wholly in earth, 
the wet, blue clay encountered was rendered 
soft and unstable by the continual disturb- 
ance caused by working upon it and by 
the passage of men and cars over it. This 
condition was avoided by building a _ sub- 
invert of concrete five inches in thickness 
as fast as the tunnel was driven and upon 
and over which the employes could work 
and pass back and forth without causing any 
softening of the material underneath. 

In some places the clay was found to be 
particularly soft, so that the upward pres- 
sure of the clay in the floor of the tunnel, 
due to the weight of the surrounding ma- 
terial, caused some trouble in placing the 
concrete sub-invert. In such places a three- 
inch oak platform was placed on the clay 
bottom and on this the sewer was built. 
Under Mellwood avenue similar conditions 
were encountered and much trouble was ex- 
perienced in attempting to drive a tunnel. 
The attempt to tunnel was finally abandoned 
and this portion was built in open cut, by 
which method no difficulty was experienced, 
apparently because of the reduced amount 
of walking over the clay bottom. In the 
open trench the clay was removed to a 
depth of twelve inches below grade, this ex- 
ecavation being refilled with gravel, which 
provided a satisfactory foundation for the 
concrete structure. 


Sewer Construction in Lagrange, Ill. 

The village of Lagrange, IIl., is just com- 
pleting 6,500 feet of combined monolithic 
concrete and vitrified pipe sewer. The for- 
mer of these is 6% feet in diameter and 
will take care of storm water, while the 
smaller pipe, 15 inches in diameter, will 
carry sewage to the filter beds. These sewers 
parallel each other in the same trench, with 
their centers on practically the same plane. 

The concrete sewer has walls 8 inches in 
thickness, and the concrete is extended to 
cover the pipe sewer to a thickness of 6 
inches. This is done because the flow 
through this pipe is at a considerable head 
at some points. 

The excavation is made with a 45-ton 
Bucyrus shovel, while a Vulcan _ traction 
shovel makes the back fill. 

Concrete is mixed directly over the trench 
on a platform resting on rollers. The mixer 
outfit comprises an engine, a boiler and a 
Drake continuous mixer discharging through 
«u Swinging pipe directly into the forms. 
Concrete materials are distributed in piles 
at convenient intervals along the trench 
either in the street or on private property. 
From here it is delivered by wheel-barrows 
directly into the mixer. 

About 130 feet of the sewer invert extend- 
ing up on the sides to within a foot of 
the center line is poured before any attempt 
is made to place the arch. The platform is 
pulled ahead by a crab on the engine. Forms 
are then set up and the platform returned 
to pour the concrete into the arch. These 
forms consist of 2x6-inch lagging placed 
over %x3-inch steel half rings, which have 
their turned-in ends bolted together at the 
sides of the sewer. To facilitate removal, 
wedges were placed between the ends of 
the half rings. The lagging is 16 feet long 
and the rings are spaced 4 foot centers. A 
steel band 1-16x4 inches in cross-section, 
bent to the half circle with the ends turned 
in and back to hold the first plank secures 
the lagging in place at each side. The last 
piece placed at the top forms a key which 
is sO wedged against the adjoining pieces 
that it can be removed quickly. Forms are 
left in from thirty to forty-eight hours. The 
contractor has sufficient lumber to set up 
about 500 feet of forms. From 130 to 160 
feet of completed sewer constitutes an aver- 
age day’s work, except where a medium hard 
limestone ledge, varying in depth from 0 
to 6.5 feet was encountered. Two men only 
are required to remove the forms and carry 
the material forward. Two other men erect 
the inner forms for the arch and also place 
the boards used on the haunches on the 
outside. 

The invert of the sewer is given a plaster 
finish % to 1 inch thick, applied as soon 
as the comparatively dry concrete has been 
placed. The arch is smoothed up with plaster 
where necessary as soon as the forms are 
removed. 

The concrete used in constructing the sewer 
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is mixed in the proportions of one part Uni- 
versal Portland cement to three parts tor- 
pedo sand and five parts of 1%4-inch broken 
limestone obtained from quarries about one 
and one-half miles from the work. 

The Ewing & Stone Company, of Chicago, 
are the engineers on the job, with Mr. 
Edwin Hancock, of that company, in active 
charge. 





The Youngstown Slag Road. 


To the Editor of MUNICIPAL ENGINEERING 

Sir—I note in the February issue of 
“MUNICIPAL ENGINEERING,” On page 98, an 
article published as Editorial Correspondence 
and entitled “The Youngstown Slag Road.” 
Taken as a whole, your correspondent gives 
a good review to date of the slag experiments 
conducted by this office in co-operation with 
the Carnegie Steel Company, but there is one 
erroneous statement to which I take occasion 
to call your attention in order that it may 
be corrected through your pages. I refer 
to your representative’s report of an inspec- 
tion of Section 40, on page 100, where he 
says: 

The binding material, a crude coke-oven 
tar, seems to possess valuable properties for 
use in this connection, superior by far to most 


crude tars which have come to the writer’s 
attention. 


Then follows an analysis of a sample of the 
crude material with our recommendations as 
to the proper method of refining it to pro- 
duce a satisfactory road binder. 

For your correct information I am sending 
you herewith a copy of our circular describ- 
ing the Youngstown experiments, and on page 
9 you will find an analysis of the tar act- 
ually used with a brief statement showing 
that it was made from the crude material by 
following our recommendations. It was a re- 
fined product and your correspondent has evi- 
dently been misinformed; but since the wide 
circulation which this paragraph may have 
is apt to mislead your readers into attempt- 
ing construction work with crude tars, and, 
moreover, places us in the position of recom- 
mending such tars for that class of work, I 
have to request that you make such prompt 
and public correction of the statement as you 
conventiently can. L. W. PAGE, 

Director, Office of Public Roads, 
Washington, D. C. 

The analysis to which Mr. Page refers is 

as follows: 


This tar was obtained from a by-product 
coke-oven plant at Sharon, Pa., where it was 
also refined by distilling off about 17 per 
cent. of the lighter oils and water. Its char- 
acteristics are shown in the following table: 

ANALYSIS OF REFINED COKE OVEN TAR. 


specific gravity 36°/26° C.......cessews 1.217 
Float test at 32° C(time)....1 min. 25 sec. 
Per cent. of free carbon (insoluble 
a a Fe eee ere eee rey | 
Per cent. Per cent. 
Distillation : by vol by wt 
br eae = 0.0 
First light oils to 110° C. 0 
Second light oils 110°-170° 'C bs. 3 3.2 
Dead oils 170°-270° C...... 26.6 23.4 
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100.0 
b. Distillate practically solid when cold. 
ce. Distillate showed about one-third its 


100.0 


volume precipitated solids when cold. 
d. Pitch residue, hard, brittle, 
lustrous. 


fairly 





The Mechanical Action of Calcium Chloride. 


To the Editor of MUNICIPAL ENGINEERING: 

Sir—A companion piece to your very valu- 
able article in the February issue on “The 
Germicidal Value of Calcium Chloride,” from 
Prof. M. L. Trowbridge, will, I trust, be 
found in a brief description of my observation 
of the mechanical action of this chemical, 
which I have found very different from the 
accepted belief, in the four years of experi- 
mental work I have just completed. 

I started my labors under the prevailing 
supposition that calcium chloride was a solu- 
ble salt which would dissolve completely in 
water and so become lost through this pro- 
cess of dissolution. But a close observation 
soon led me to doubt this theory. The fact 
that this chemical is considerably heavier 
than water would seem, on the lines of grav- 
ity, to make it impossible for the heavier sub- 
stance, chloride, to lift and flow with the 
lighter substance, water. The fact that the 
chemical, once properly incorporated in a 
road, did not seem to wash or lose its mois- 
ture-gathering and giving properties, soon 
confirmed the belief that the chemical was 
not moved by a flow of water unless this 
flow was strong enough to lift and carry 
away bodily the road substance and surface 
to which it was attached. With this discov- 
ery, I began to question the theory of dilu- 
tion and to substitute that of saturation. This 
I found fitted my experience more nearly, and 
so I took a sample of the chemical to Prof. 
John Matthews, the chemist in one of the 
high schools of this city, and arranged with 
him to test out this sponge theory as against 
the old one of dilution. At first he was in- 
clined to ridicule my beliefs and was doubtful 
of results, but on hearing the actual results, 
which I had observed in over a year’s use of 
the chemical in road treatment, he agreed to 
make the tests for me. He, very much to his 
surprise, found my contentions correct and 
has recently made affidavit to this effect for 
presentation to the Commissioner of Patents 
in support of my contentions before that 
office. 

Now, with the chemical heavier than water, 
and having the sponge property of absorption 
and evaporation, rather than that of dilution 
and dissolution, you can see that the chemi- 
eal, once properly and thoroughly incorpor- 
ated in the top surface of a roadway, becomes 
practically indestructible. As Prof. Trow- 
bridge shows in his able paper, once such an 
incorporation is a fact, the roadway becomes 
sterile, and if you allow this chemical sponge 
to dry out and the surface of your roadway 
to become dry and dusty, still you will have 
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a relatively harmless dust, one carrying few, 
if any, disease germs. 

I think I have also made still another dis- 
covery. In the chemical action of this chem- 
ical is a leech-like action of attachment by 
which it will attach itself to any substance 
it may fall upon in a liquid state, or on which 
it may dissolve and liquefy if put on in a 
granular form, and that, once attached, its 
removal is almost impossible. I first noted 
this in the saturation or liquefaction by air- 
moisture absorption of these granules in a 
steel-shell wheelbarrow from which we did 
our spreading in my first year’s oaperation. 
The shell of this barrow became coated with 
the chemical to a thickness of over one-fourth 
of an inch, and this coating could only be re- 
moved with some sharp cutting tool, with a 
blow or pressure. This feature also adds 
greatly to the life and service of the chemical 
after application. 

It must be apparent that with all these 
staying qualities, added to the disease de- 
stroying action shown to exist (with a proper 
treatment) in the paper quoted above, you 
have in the deliquescent chlorides (calcium, 
magnesium and sodium chlorides being in this 
same class, with magnesium chloride a 
greater moisture absorbent than calcium), a 
substance for road treatment that has no 
equal. Owing to these lasting, or non-wast- 
ing properties, you have a system’ of road 
treatment, repair, and construction that in- 
sures a constant improvement in same, with 
a rapidly decreasing cost, going almost to 
the vanishing point, and one that will stand 
any kind or condition of traffic, in fact, the 
heavier and harder, the better, as weight 
simply means a more solid compacting, and 
rubber auto tires simply iron down a damp 
surface. 

There is still another feature of this chem- 
ical action that promises much comfort to the 
dweller on a treated roadway during the hot, 
sultry summer months, and that is the prom- 
ise of a nice, cool air through the night after 
a light wetting in the evening, as the chem- 
ical, once saturated, will carry the moisture 
all night, and long into the next day, no mat- 
ter how hot and dry it may be, and if there 
is moisture in the air to draw from, it will 
not dry out at all. 

These actions are largely contrary to the 
generally accepted belief, but are hinted at 
by Prof. Trowbridge in his statement that 
the chemical, though subjected to an excessive 
dilution during a long or hard drain, will 
again concentrate on evaporation and so re- 
gain or recover its original strength. As I 
understand it, a substance that is subject to 
a large dilution, unless absolutely confined 
(which is impossible on a roadway), could 
hardly recover its original strength or prop- 
erties, but if, as under my contention, it is 
not diluted but simply saturated, the water 
saturation may and will dry out and leave the 
body of chemical intact ready for repeated 
actions. Prof. Matthews does not think it 


loses its absorption powers in any great de~ 
gree by this repeated action. 
S. G. Howe, 
Manager the Howe Chemical Road Co., 
Detroit, Mich 





Schedule of Professional Charges. 


A schedule of charges for professional 
services of consulting and construction en- 
gineers has been prepared by a number of 
representative St. Louis engineers and en- 
dorsed by the Engineers’ Club of St. Louis. 
The schedule follows: 

The following schedule of charges is in- 


tended as a guide to engineers and their 
clients. It is adopted as representing fair 
and proper compensation for engineering 


services under the conditions stated, and is 
believed to conform to the established prac- 
tice of the leading American engineers. We 
recognize the propriety of a per diem or 
percentage charge varying in amount ac- 
cording to the magnitude or importance of 
the work involved, or the experience and 
reputation of the engineer. We reserve the 
right to depart from the schedule at any 
time, if such action seems to us wise and 
proper. 

1. For preliminary study and report upon 
a project, or examination of a project pre- 
pared by another engineer and report on 
Same: 

(a) Charges, $50 to $100 per day for 
the first two to ten days and $25 to $50 
per day thereafter, plus all expenses, in- 
cluding salaries paid assistants, with an 
allowance of 25 per cent of such salaries 
for general office expenses. 

(b) In lieu of the above, at the option 
of the engineer, a percentage charge vary- 
ing from 1 to 2% per cent. 

2. For preliminary study, report and final 
detail drawings and specifications: 

Charges same as under paragraph 1 (a), 
or, at the option of the engineer, a charge 
of 3% per cent. 

3. For preliminary study and report, pre- 
paring detail drawings and_ specifications, 
awarding contracts and acting in a general 
supervisory capacity during construction, in- 
cluding office consultation, but not including 
continuous supervision, inspection, testing or 
management—work costing $10,000 or more, 
5 per cent. 

For work costing less than $10,000 it is 
proper to charge a fee in excess of 5 per 
cent. 

4. For full professional services and man- 
agement. including preliminary studies, de- 
tail drawings and specifications, awarding 
contracts, active and continuous supervision, 
testing and inspection, work costing $10,000 
or more, 10 per cent. 

For work costing less than $10,000 it is 
proper to charge a fee in excess of 10 per 
cent. 

5. For investigations and reports involv- 
ing questions in dispute and intended for 


use in connection with expert testimony: 




















a minimum fee or retainer of 
$100 to $500, or such larger amount as may 
be commensurate with the financial impor- 
tance of the case or the labor involved, with 
per diem and expense charges as per para- 
graph No. 1 (a). 

6. Where a per diem charge is made six 


Charges, 


hours of actual work shall be considered 
one day. While absent from the home city, 
however, or while attending court, each day 
of twenty-four hours or part of a day shall 
be considered one day, irrespective of the 
actual hours of time devoted to the case. 

7. When charges are based on a percent- 
age of the cost, the commissions as above 
are to be computed on the entire cost of 
the completed work, or on the estimated cost 
pending execution or completion. Payments 
shall be made to the engineer from time to 
time in proportion to the amount of work 
he has done. 

8. Traveling expenses, as well as any 
expenses involved in the collection of the 
data necessary for the proper designing or 
planning of the structure or project, such 
as borings, soundings or other tests, and 
excepting only ordinary measurements and 
surveys, are to be paid by the client in ad- 
dition to the commissions herein provided 
for. 

9. When alterations or additions are 
made to contracts, drawings or specifications, 
or when services are required in connection 
with legal proceedings, failure of contractors, 
franchises or right-of-way a charge based 
upon the time and trouble involved shall be 
made for same, in addition to the commis- 
sion herein provided for. 

10. Drawings and specifications are to 
be considered the property of the engineer, 
but the client is entitled to receive one com- 
plete record copy of same upon payment 
of actual cost of making copies if no dupli- 
cate set is on hand. 





Cost of Tar Binding and Water Binding of 
Roads. 

Having received a few inquiries as to the 
treatment of roads with “Tarvia” binding and 
“tar” binding, and as to the cost over the 
ordinary water-bound system, I thought it 
would perhaps be useful to embody the par- 
ticulars in a short paper for the informa- 
tion of other surveyors in various parts of 
the country. In doing this I take into con- 
sideration that at this period of the year 
the estimates are being prepared for road 
work to be carried out during the forth- 
coming season, and the question to consider 
is the advisability of adopting more up-to- 
date methods in the repairing and remetalling 
of road surfaces, and whether surveyors are 
to advise their councils to use a tar binder 
or still adhere to the old water-bound sys- 
tem. There are various materials on the 
market from which to choose, such as ordi- 
nary gasworks tar, distilled tar, Tarvia and 
Other patent tar preparations. In these short 
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notes I shall only treat upon two—that is, 
ordinary gasworks tar, with an addition of 
pitch, and Tarvia. I append the approximate 
cost for the treatment of roads with these 
two materials, and also by the water-bound 
system as carried out by me during the 
past season. Of course, the cost of the 
various materials and work will vary in 
different districts according to distance from 
quarries, station or wharf to the road to be 
remetalled, and the cost of manual labor, 
etc. The amount paid by me for men aver- 
ages about 3s. 2d. per day of nine hours. 
Another point to be taken into consideration 
in estimating the cost is the thickness of 
metal applied, whether one ton of metal is 
to cover ten or twenty square yards, and 
also the size of metal used, whether 1% inch 
or upwards to 2% inch gauge. 

The method adopted by me in the treat- 
ment of the roads is as follows: The dry 
metal is evenly spread over the surface of 
the road to the required contour, and then 
lightly rolled with a 12-ton roller to press 
the stones into their position; the Tarvia or 
other binder is then applied evenly over the 
surface by means of a 2-gallon water can 
Or spreader, so as to cover every stone. 
After this has been done, %-inch chippings 
are spread over the surface to fill up the 
interstices (allowing about 15 tons to 100 
tons of metal); 10 tons are applied after 
application of binder. The whole is then 
thoroughly well rolled and brought to a good 
surface, after which the remaining 5 tons 
of chippings are spread to fill up any small 
holes which may still be showing, and left 
for the traffic to grind in. It is needless to 
remark that fine, warm weather is essential 
to carry out the work successfully and at 
a minimum cost. I find it necessary to have 
three 40-gallon tar boilers to keep properly 
going, otherwise the roller is standing idle, 
and the men have no binder to go on with, 
or are waiting for it to boil. Tarvia needs 
heating to a temperature of about 180 de- 
grees Fahrenheit, and it is essential that it 
should reach about this temperature, other- 
wise it will not cover the area estimated 
(which should be at least one square yard 
to one gallon of material), and the work will 
take longer. When using Tarvia, which is 
very viscid, and difficult to get out of the 
barrel through the bunghole, especially if the 
weather is cold, it will be found necessary 
to take out the head of the barrel. The way 
to do this, causing least damage to the 
cask, is to knock off the chine and second 
hoops, tap the staves outwards with a ham- 
mer, remove the head, replace the second 
hoop and tighten up by driving it on, then 
empty the contents. The barrel will, of 
course, have been placed on the platform 
(mentioned later) before removing the head. 
The tools required are a cooper’s drift and 
and two cooper’s gimlets. A platform should 
be erected at a convenient point by placing 
two or more barrels on end and laying strong 
planks on them, and the barrels may be un- 
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loaded on to the platform or on to the ground 
and rolled up as required on two strong 
planks, 

Two pieces of iron should be placed on 
top of each tar boiler and the barrels up- 
ended on them. The platforms should be 
placed in a position so that in removing 
once each day the material will only have 
to be carried a convenient distance. 

The section of roadway treated with Tar- 
via has been a complete success so far this 
winter, it being practically free from mud 
and dirt, except a little brought on by wheels 
of carts from adjoining fields. The cost, 
as shown, works out at about 1s. 6%d. per 
yard, but I consider it can be done for lis. 
4d., given favorable weather. In carrying out 
my work I was handicapped by wet weather 
and by only having two tar boilers for half 
the time the work was in progress, but I 
hope next season to show that Tarvia bind- 
ing can be carried out at the price mentioned. 

In considering the cost, the question of 
seavenging and cleansing requires to be 
taken into account, as the amount spent this 
winter on the section treated as been prac- 
tically nil, which would not have been the 
case with a water-bound road. 

I experimented on a small area of about 
366 square yards with ordinary gasworks 
tar, with an addition of pitch. This has 
been fairly satisfactory, and would, I be- 
lieve, have been a complete success, but I 
found the men were not using enough pitch, 
and were not allowing the mixture to boil. 
It is very evident enough pitch must be 
used, and the mixture brought to boiling 
point. As an experiment I consider it sat- 
isfactory, and believe it possible to produce 
good results if the above precautions are 
taken. The costs of the various systems 
will be noted from the appended particulars. 
I hope in making these remarks something 
may be done to assist in bringing about a 
better form of road surface. 

PARTICULARS OF TARVIA BINDING. 


& Ss. ad 
Quantity of metal used, 402 tons 
6 cwt.; 322 tons, 11 cwt. of 
Weer BTRMIG occ ccc cess 148 15 7 
79 tons 17 cwt. of 3-inch rejec- 
tions (making up sides).... 27 5 8 
53 tons 8 cwt. %-inch granite 
ER ene ee pee ne 20 13 10 
Steam roller hire, 15 days..... 14 13 0 
Manual labor, 8 men 15 days.. 19 8 8 
Carting all materials (approx.) 35 18 8 
3,813 gal. Tarvia “B” at 44d.. 67 10 6 
Use of 95 barrels at 6d........ 2 7 ¢ 
Return carriage on barrels..... 3 6 11 
Pues TOF tar BONE? . ow. vcecss t+ i ¢ 
ee are ee 4 = 
Allow for tools and use of boilers 1 5 0 
£346 19 1 


Length treated, 825 linear yards. 

Area treated, 4,400 square yards. 

Square yards per ton of metal, 10.90. 

Approximate cost per square yard, Is. 
6%d.,. or 38 cents. 


APPROXIMATE CosT OF TAR BINDING. 


8s. d. 

23 tons (approximate) 2%4-inch 
DROMOGN GPGTHE 6.02600 es wwse 11 ae! 
3 tons %-inch chippings........ 1 3 3 


1% days steam roller........... 1 2 6 
POG TROR 6 ois dn ces seas aces 1 10 0 
ne 2 6 8 
Bee PII ie airaiciesere Wievemevelieleia ve 14 0 
oR SERRE eres ras) hee erate ae 10 0O 
OES WO. 6.6 5.00 00 6S wo Shoe eae 2 0 
I RIE 556 iDance RK nee Riwrate « 2 1 3 

£21 6 8 


Area treated, 366 yards (approximate). 

Cost per yard, is. 2d., nearly, or 281-3 
cents. 

Square yards per ton of metal, 16 yards. 

The above figures are the maximum, as 
actual figures and particulars were not noted 
at the time, and I believe the actual cost 
to be less than this. 


WATER-BOUND RoapDs (ACTUAL FIGURES). 
£ s. d. 
80 tons 7 ewt. 2%-inch broken 


IIE, oo ciscin wind ieield la gcee eral, il 39 16 10 
21 tons 12 ewt. 3-in. rejections 9 12 j 
6 tons %-inch chippings...... 2 6 6 
Ee Sara ee 16 0 
“Manual labor, 4 days........ 4 6 11 
Team labor and horse for 

WOSGT COTE bse h6 0 eancedwas 8 + T% 
4 @aye steam roller... .....<. 3 12 0 


£68 15 5% 
Area treated, 1,372 yards. 

Cost per square yard, 1s., or 241-3 cents. 
Square yards per ton of metal, 13.5. 


—G. BENSON CHILVERS, Engineer and Sur- 
veyor to the Oundle Urban District 
Council, in The Surveyor and Municipal 
and County ‘Engineer. 





Snow Removal in Indianapolis. 


An exceptional winter was that of 1911- 
1912, is the concurrent opinion of the weather 
authorities, both of the goosebone school and 
of the government weather bureau. Munici- 
palities have realized this fact and their 
various departments have been kept busy 
correcting the troubles caused by the ex- 
treme cold and snow. Waterworks depart- 
ments report troubles with anchor ice at the 
intakes, frozen service pipes and mains; and 
in some few cases even sanitary sewers were 
blocked with solid ice. Fire departments 
have been called upon to contend with snow 
drifts which were impassable to the old type 
of fire apparatus and impeded even the high- 
powered auto trucks. Frozen hydrants have 
added to their troubles. The street cleaning 
departments have had their problems to con- 
tend with, which have thoroughly tested 
abilities. 

In Indianapolis repeated snow falls through 
January and February have taxed the pa- 
tience of the street cleaning department and 
have proved a drain upon the department’s 
appropriation by reason of the extra force 
required to handle the snow on the down- 
town streets. 

The government weather bureau records 
show a snow fall each week through Janu- 
ary until the last week of the month, when 
the customary January thaw allowed the 
street department a slight breathing spell. 
For the first two weeks in February there 
was snow every day, ranging from a trace 
to 1.4 inches. Then on February 21st, came 
a storm which will make the winter remark- 
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able as the year of the big snow. It started 
with a sleet on the night of the 20th, which 
quickly changed to a damp snow driven by 
a 36-mile wind. The snow was drifted badly 
throughout the city. The government records 
show a snowfall of 10 inches on the 21st, one 
of the heaviest ever recorded by the local 
bureau. 

The result was a blockading of almost all 
forms of traffic. Street cars were kept in 
operation over a few lines during the morn- 
ing and an effort was made to keep the tracks 
clear. An antiquated form of snow plow 
with a revolving brush which threw the top- 
most layer of snow to one side, was operated 
up and down a few of the main lines in an 
effort to keep them in operation, while the 
less important ones were abandoned. By 
early evening there were only two car lines 
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moved within three days from about 22,000 
linear feet of 60 to 80-foot pavements. 

The method of removal, while not by any 
means new, presents many points of merit. 
It was necessary, owing to the dampness and 
weight of the snow, to loosen it from the 
street surface and to place it in ridge piles 
for removal, so two graders, each drawn by 
six horses, were employed. The graders were 
driven close to the curb and the snow was 
piled towards the center, where, with that 
which had been thrown from the car tracks, 
it formed continuous mounds which were 
easy of access for loading. It was then load- 
ed into dump wagons, enough men being em- 
ployed so that there was little waiting for a 
load, and the driver in each case assisted in 
loading. A short haul of never more than a 
block was then made and the wagon was 








I. SNOW REMOVAL IN INDIANAPOLIS. 
Scraping and Loosening Snow. 


in service, and except for an automobile bus 
line which operates regularly on Meridian 
street and a few privately owned automo- 
biles and motor trucks which were being 
driven for hire, there was no traffic between 
the downtown and residence districts. 
During the entire day the street cleaning 
department had been working with a force 
of 260 men endeavoring to keep the down- 
town streets in a passable condition. The 
heavy snowfall which had drifted to a depth 
of three or more feet at some points, was 
made worse by that which was thrown by 
the sweepers from the double tracks of the 
car lines, directly upon the portion allotted 
to vehicular traffic. Owing to the excessive 
and continued snowfall it was found impos- 
sible to extend the operations of the snow re- 
moval beyond the limits of the business and 
wholesale districts; but it is to the credit of 
the department that this district was not 
blockaded and that all of the snow was re- 


dumped directly over a manhole into a sewer, 
and that portion of the snow which did not 
fall directly into the manhole was shoveled 
into it. The three photographs accompanying 
show the different stages of the work. 

There were a few minor details of handling 
the men and wagons which are perhaps open 
to criticism, but in the main the work was 
very efficient. It was evident that there was 
congestion at some points where 8 or more 
wagons were at work in one block as shown 
in photograph 1. They interfered with one 
another to some extent and it was noted that 
as they were driven to the manhole to be 
dumped, there were at times two or more 
wagons waiting their turn, while at other 
times the four or five men who were shovel- 
ing into the sewer would be left idle while 
they waited for a wagon. But with so large 
an unskilled organization gathered on such 
short notice, the work was creditably handled. 

The regular barn force of the street clean- 
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Ii. SNOW REMOVAL IN INDIANAPOLIS. 
Loading into Wagons. 


ing department includes about 12 or 13 men, 
including the drivers, repair men, etc. The 
department owns about 45 wagons, of which 
number about 28 were available for the snow 
removal. The uniform scale of 20 cents per 
hour was paid to the regular and the extra 
men employed by the department. The fol- 
lowing payrolls for January and February, 
furnished by J. C. Egger, of the street clean- 
ing department, show the expense of snow 
removal during those months, for but little 
other work was done at that time: 








sammery S70 10 TOGK. u..c 6 edcc ccouies $1,415 
By ie Ee ly 1,900 
January 17th tO ZOM. <i .ccieccws cca 681 
Taemuary Sethe tO SIG... akc ccceiccds wicwels 552 
January 31st to February 7th......... 849 
Pepeuery Tt 00 BAT. ciccc cee cesweese 625 
wepruary 14 BO DIS. 6.6 <206 ces sweiss 891 
WerUnry ZISE TO SEU. 656 n os5.06:dis worn ers 1,596 

sn 2 patantians Ge Atcrstichs asacumatainieceie whee aiele $8,509 


The total quantity of snow removed in Jan- 
uary was 20,049 cubic yards, and in February 
was 24,339 cubic yards. 








Ill. SNOW REMOVAL IN INDIANAPOLIS. 
Shoveling into Sewer. 





























Ornamental Luminous Arc Lamp.—Poughkeepsie’s Lighting.—Dearborn 


Street Lights.—Ornamental Lighting. 





The Luminous Are Lamp in Ornamental Street 
Lighting. 


The development of the magnetite or 
luminous are lamp has_ been practically 
simultaneous with the growth and spread of 
ornamental street lighting. The fact that 
no attempt had been made, except for a very 
few exceptions, to render the arc light stand- 
ards attractive, has caused the incandescent 
lamp to be adopted in the more modern ex- 
amples of street lighting. A committee of 
the National Electric Light Association com- 
mented on this fact in a report to the asso- 
ciation. Their comment was, briefly: 

As regards are lighting, there is very lit- 
tle which should properly be classified as 
ornamental. The fixtures employed = are 
rather better than has been common in this 
country, but neither the fixtures nor the il- 
lumination would strike a visiting foreigner 
familiar with street lighting in continental 
cities as implying anything more than a 
workmanlike attempt to furnish adequate 
illumination in streets deserving it. They are 
indeed very few arc installations in this 
country which should properly be classified 
as ornamental lighting save in _ isolated 
spots. We may, therefore,, pass by the arc 
lighting matter as simply embodying vigor- 
ous efforts in the right direction without in 
any sense entering the field of decorative 
lighting. 

The steadily increasing demand for a 
street lighting unit which is attractive in 
appearance by day as well as when lighted 
has led to the designing of an arc lamp, 
globe and standard which satisfies this de- 
mand. This unit is described in the Gen- 
eral Electric Review, by C. A. B. Halvorson, 
Jr. 

Photograph 1 is as 
lamp 
poles 


illustration of the 
mounted on one of these ornamental 
such as may be obtained from the 
various manufacturers. The lamp casing 
constitutes the capital of the supporting post 
or column, and is so designed that by re- 
leasing a latch it may be lowered to give 
free access to the lamp mechanism as read- 
ily as a similar operation is accomplished on 
an ordinary are lamp. 





As the lamp is designed to be operated 
from a series rectifier outfit, it is necessary 
to provide proper insulation from lamp to 
ground, as well as adequate protection for 
the trimmer. 

With this end in view the lamp is placed 
on a high voltage strain insulator which is 
fastened to the pole by three deeply recessed 
screws placed 120 degrees apart; the lamp 
being held to the insulator by three other 
recessed screws permanently secured to the 
insulation. The changing of the lamps for 
any purpose is easily accomplished by re- 
moving three nuts, the studs projecting up- 
ward and being held in place ready for the 
installation of the new lamp. The details 
of the installation are shown in photograph 2. 

Within the base of the pole an absolute 
cut out is placed so that the trimmer may 
disconnect the lamp from the line before 
starting to work on it. 

The ornamental cover of the chimney is 
also highly insulated from current carrying 
parts, and it is practically impossible for any 
ground to take place here. The insulator 
acts also as the globe seat, 

In operation and design the mechanism 
is essentially the same as that of the stand- 
ard mechanism of the direct current series 
luminous are lamps. The arc is struck be- 
tween a stationary non-consumable copper 
upper electrode and a movable magnetite 
lower electrode, 9-16 inch in diameter and 
18 inches long, burning under normal up- 
draft conditions The lower electrode is car- 
ried on a rod (photograph 3) actuated by 
the standard type of shoe clutch mechanism. 
The current is carried to the electrode by 
means of a flexible spiral connection con- 
tained in tube which is telescoped by the 
electrode rod. <A single side rod, telescoping 
the supporting tube, supports and carries 
the electrode, fume dome and chimney so 
that no shadows on the globe are visible 
when the lamp is properly placed, with the 
side rod toward the sidewalk. 

The lamp is equipped with a _ diffusing 
globe that is unique in design in that it is 
perfectly filled with light and no. circular 
shadows are cast upon it by the electrodes. 
It is equipped with an attaching ring fitted 
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with bayonet slots, which are arranged so 
that by turning the globe on its axis it may 
be removed without disturbing the alignment 
of the electrodes. If, on the other hand, it 
is desired to raise the globe for cleaning, 
without removing it from the lamp, this may 
be accomplished by raising the globe and 
turning it on the axis of the supporting rod; 
the electrode box and globe being handled 
as a unit and supported in position by a 
locking arrangement located within the tube. 
A large ash pan is provided, which is easily 
removable. 

The operation may be stated as follows: 
The current enters a_ terminal, passing 
through the starting resistance, starting 
magnets, and the cutout contacts to the neg- 
ative terminal. The starting coils are thus 
energized and the lower electrode is brought 
into contact with the positive, establishing 
the arc and the circuit through the series 
cutout coil; this coil, on becoming energized, 
separates the contacts and opens the circuit 
through the starting coils, thus allowing the 
lower electrode to fall back to its normal po- 
sition, retarded by air dashpots. The elec- 
trodes remain jin this position until for some 
reason the voltage at the arc momentarily 
reaches a point sufficiently high to actuate 
the shunt magnet, when the contacts are 
once more closed and the cycle of operation 
is repeated. 

When operating at standard adjustments, 
the life of the lower, or magnetite, electrode 
is from 150 to 175 hours, and that of the 
upper, or copper electrode from 3,000 to 
4,000 hours. The electrodes used being of 
the same composition as those used in the 
standard series luminous lamps, the illumi- 
nating efficiency at the are should be the 
same; as, however, the lamp carries no re- 
flector, a certain amount of light is directed 
upward and passes through the globe. The 
upward rays tend to obliterate finely-defined 
shadows, and are of great value to orna- 
mental street lighting. 

The first installation of this type of lamp 
was made in New Haven, Conn., and has 
been recently been put in service. The units 
are placed alternately and are spaced 87 
feet apart. The first installation included 
75 lamps which were located on the princi- 
pal business streets. The wiring is all placed 
underground and each lamp is’ connected 
separately to a man-hole so as to provide 
for easy access for repairs. 

The poles are of the design shown in pho- 
tograph 1. Special provision is made to 
guard against grounding as noted in the 
previous description. 

The new unit gives a light of a _ pure 
white color, so diffused as to give a mini- 
mum of glare. It is pleasing in appearance, 
efficient and particularly adapted to park -< 
and bou‘evard lighting. 
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3. ORNAMENTAL LUMINOUS ARC LIGHT. 
Clutch Mechanism and Method of Connecting to Circuit. 
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ORNAMENTAL LUMINOUS ARC LIGHT. 
Details of Installation. 
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Chemical Fire Extinguisher.—Lawton Water Works.—Motor Fire Engine. 





Chemical Fire Extinguisher. 
BY CHARLES H. MEIGS. 

The extinguishing of large fires by means 
of water is a matter that has been fullv de- 
veloped. Steam pumps, motor-driven 
pumps and high-pressure systems may be 
further improved, but however the means 
and methods may be improved in fighting 
fire with water, the principle must always 
be the same and the endeavor must always 
be the same as at present—that is, to get 
an adequate volume of water in the proper 
place in the shortest possible time. it ts 
absolutely true that if it were possible to 
get non-injurious fire-extinguishing chem- 
ical solutions in practically unlimited quan- 
tities and at not a prohibitive expense, the 
same as we now get water, plain water 
would never be used on fires. The imnos- 
sibility of our doing this is the real reason 
and the only reason why all large fires are 
handled with plain water, for in these en- 
lightened days we have every facility for 
knowing positively that chemical solutions 
are many times more efficient than plain 
water for fighting fire. And I wish to call 
your attention to another point that is not 
recognized by many, and that is that large 
fires are seldom extinguished by water. It 
is creditable if, by the use of water, we are 
confine large fires to their 
Large fires are never put 
out, or nearly so, until 
they are small and then are easily 
controlled by water. Even today reliable 
statistics prove that less than 20 per cent. 
of all fires are extinguished by means of 
water, over 80 per cent. being handled sole- 
ly by chemical fire apparatus. Therefore 
warranted, in considering fire 
extinguishing, in giving our attention to 
the subject of chemical fire apparatus: for 
it is only in chemical fire apparatus that 
any real improvement in the science of fire- 
fighting has been, or can be, made. 

To be able to fight fire to the best ad- 
vantage and to understand why one method 
of fighting fire is better than another we 
must know what fire is. “Fire.” 
1786, “is the combination of a 
substance with oxygen.” To have fire, 
therefore, oxygen must be present with the 
with which it is combining. and 
must they both be present—this 
material—but thev must 
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oxygen and this 


be present at a temperature above the burn- 
ing point. So, then, two conditions are ab- 
solutely necessary before we can have fire. 
The burning point varies greatly in differ- 
ent substances. But all fire, whether it be 
the slow process of rust or the quicker pro- 
cess of a conflagration, when a building, a 
block, or a whole city, is a mass of flames, 
is simply the combination of some _ sub- 
stance with oxygen. 

As there are only two conditions that are 
requisite in order to have fire. it follows 
that there can be only two ways in which 
to extinguish fire. If it were practical in 
every instance the best and quickest wav 
to extinguish any fire would be to separate 
the oxygen from the substance with which 
it is combining. They must be together 
and combine in order to produce fire; there- 
fore, to separate them and to interfere with 
their combining is to extinguish the fire. 
That is the first way. The second way is 
to reduce the temperature below the burn- 
ing point. 

Water extinguishes fire because it re- 
duces the temperature below the burning 
point by taking the heat of the fire and 
using it to change the water into steam: 
and it also, both by means of the steam and 
by itself, tends to form a blanket or cover- 
ing over the burning material, thus sepa- 
rating it and shutting it off from the air 
(that is, from the oxygen in the air) and 
in that way extinguishing the fire. 

The stream from chemical fire apparatus 
is much more efficient for fire-extinguishing 
purposes than is plain water because, first 
of all, this stream is water, and that fact 
is not changed becagise chemicals are car- 
ried in the solution. Therefore, the chem- 
ical stream does everything that the water 
stream does, exactly'in the same way and 
for the same reason that water does it: and 
it does something that the water stream 
cannot do—that is, it forms a blanket of 
gases which are heavier than air, and which 
are non-supporters of combustion, and thus 
more effectively shuts off any access of air 


(oxygen) to the fire. You will note that 
something more is necessary than that 


these gases shall be heavier than air and 
thus act as a smothering blanket. 
must 
tion. 

In the ordinary chemical fire apparatus 


They 


also be non-supporters of combus- 























with which everybody is more or less famil- 
iar, known as the “soda-and-acid” type. a 
solution of bi-carbonate of soda is used. 
into which sulphuric acid is dumped. The 
heat of the resultant chemical action trans- 
forms the solution partially into carbonic 
acid gas (carbon dioxid, CO2), and this gas 
is the fire-extinguishing principle—it being 
heavier than air and a non-supporter of 
combustion. The tank must be at least 
from one-fifth to one-seventh empty. to pro- 
vide space for the collection of this gas 
which forms in larger volume than the 
space permits, and thus compresses itself. 
and in that way forms the pressure which 
forces the stream out of the chemical tank. 
through the hose and on the fire. 

The practical and successful application 
of compressed air to chemical fire apparatus 
has marked an epoch in fire-fighting. There 
is no device in which the use of compressed 
air is so desirable and valuable. and to 
which it is so adaptable as chemical fire ap- 
paratus. 

By this compressed air system the ex- 
pense and handling of the sulphuric acid 
are entirely avoided. The pressure is pow- 
erful, always ready, reliable, uniform, en- 
tirely independent of any chemical action, 
and always the same under all conditions, 
This pressure, compressed air, is carried 
in separate, interchangeable air cylinders, 
connected to the chemical tank through an 
automatic pressure-reducing valve, which 
regulates and controls the pressure on the 
chemical tank, keeping it uniformly at 
whatever pressure is desired. As no gas 
space is required, the chemical tank can be 
filled to its capacity, As the pressure is 
not dependent upon any chemical action, the 
apparatus is not limited to any specific 
chemical solution, because the compressed 
air will, of course, force plain water, or any 
desired solution, out of the tank. This per- 
mits the addition of other chemicals that 
give increased fire-extinguishing and fire- 
proofing qualities. The heat of the fire cre- 
ates all the carbonic acid gas and other 
gases than can possibly be made from the 
full strength of all the chemicals, and all 
these gases are made on the fire. If onlv 
a portion of the contents of the chemical 
tank is used the remaining portion does not 
have to be wasted. 

Its solution, having extinguished the fire, 
then fireproofs the material, so that it can- 
not readily catch fire again. 

Public competitive tests of this apparatus 
have been given before firemen and others 
in such places as Wilkes-Barre, Pa.; Del- 
mar, N. Y.; Washington, D. C.; Mt. Vernon, 
N. Y.; Boston, Mass.; Charleston, W. Va.. 
and many other cities, and have demon- 
strated its reliability and efficiency. 





The Water Supply System of Lawton, Okla. 


The town of Lawton, Okla., was estab- 
lished and started by the United States gov- 
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ernment. The federal government platted 
the town, conducted the auction sale for the 
disposal of town lots, and expended the 
amount realized, nearly half a million dol- 
lars, for city and country improvements. 
This money paid for water mains, sanitary 
and storm sewer systems, school houses and 
running expenses of the city for a year. 
Court house, jail and many other improve- 
ments were provided, and thus was the 
young city able to start on its voyage unin- 
cumbered by bonded indebtedness. 

Lawton’s water supply is at present the 
most important feature. About fourteen 
miles northwest of the city is a high range 
of the Wichita mountains. The mountain 
heights culminate at the top of Mt. Scott, 
3,400 feet above sea level. In early ages 
these mountains formed a complete circle. 
but the constant wash of water as it over- 
flowed at a particular point made an outlet. 

An early move of the city was to build a 
dam across this outlet. Ground was pur- 
chased and now that the dam is completed 
to a height of 50 feet, the city is assured 
of an abundance of water. The water is 
such as is found in mountain districts. 
More than 600 acres are now covered with 
water and the gauge shows that water is 
34 feet deep. When the water reaches the top 
of the dam the lake will cover 1.500 acres. 

The dam is a reinforced concrete struct- 
ure, the base being 55 feet in width, the 
height is 50 feet and the length 325 feet. 
The dam in its present state cost $120,000; 
the pipe line into the city, $175,000, and the 
2,300 acres which the city purchased to 
maintain the reservoir, $65,000. 

In order that the supply of water would 
always remain in its present undefiled con- 
dition, Senator Thomas, of Lawton, was 
successful in getting through the State 
Legislature a bill giving the city of Law- 
ton power to police sufficient country in that 
vicinity to control any drainage that would 
flow to the city lake. 

The dam is 177 feet above the highest 
point in the city and 14 miles from the 
source of supply. This gravity system ob- 
viates the necessity of pumping station and 
steam engines. The power wi'l later tke 
utilized for commercial purposes. 





New York’s Powerful Motor Fire Engine. 


What is said to be the most powerful fire- 
fighting machine in the world has just been 
placed in commission in connection with 
many changes inaugurated to perfect New 
York’s fire defense system. The engine is 
of 26 h.p., gasoline automobile type and 
travels at the rate of 35 miles an hour. 
Pumps 744 gallons a minute. It is the 
expectation of the city authorities to have 
150 motor-driven fire apparatus by the end 
of 1912. The weight of the engine is 13,000 
pounds. 
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CONSTRUCTION REPORTS FROM CITIES AND TOWNS 


Streets, Sidewalks, Curb and gutter, Sewers, Sewage Disposal, Water Works, 
Electric Light, Gas, Garbage, Fire Apparatus and Buildings. 





The promptness with which city officials 
have responded to our requests for informa- 
tion for this spring announcement of the 
work in prospect for the year 1912 enables 
us to give quite a full statement of the work 
of the past year as well as of the year to 
come, which can but be encouraging as an 
evidence of the prospects of prosperity in the 
near future and of plenty of work for every 
interested in municipal developments. 
Perhaps the presidential election year has 
lost some of its terrors, perhaps the dangers 
of a change this year are not considered so 
serious as they have been sometimes, 
haps activity in municipal matters requiring 
many assistants is a convenience in 
paign times. Whatever the reason there is 
plenty of work in sight, and the following 
pages give a good idea of what it is and 
where it is. The record of 1911 is given to 
indicate the increase or diminution in activ- 
ity in the various cities and thus give addi- 
tional light on the situation. 

This special construction number is 
month later this year than last because it is 
possible to make so much fuller report of the 
proposed work for the year than on any 
earlier date. The general form of the tables 
is similar to that used last year, with 
changes as the changes in details of informa- 
tion supplied seem to require. They are ar- 
ranged in the following order: 


one 


per- 


cam- 


one 


such 


Street pavements. 
Sidewalks, 

Curb and gutter. 
Sewers, 
Sewage disposal. 
Water distribution. 
Water supply. 


Electric light. 

Gas light. 

Garbage collection and disposal. 

Street signs. 

Fire department. 

Nearly all city departments have respond- 
ed to calls for information, but particularly 


city clerks, city engineers, boards of public 
works, water works, electric and gas light- 


ing superintendents, and our acknowledg- 
ment of their courtesies is hearty and sin- 
cere, 

The 
the collection 


short time which can be devoted to 
of these statistics that they 
may be both fresh and as inclusive of the 
prospects of the coming year as_ possible 
makes it impossible to get reports from 
every city, but the cities from which reports 
have been received are well distributed and 
are representative of all. 

The usual department of 
and Contracting News” is reduced to the 
statement of dates for receipt of bids and 
such general items as are not inc:uded in the 
larger tables and lists. 

In all the tables and lists the cities are ar- 
ranged alphabetically under their respective 
States, also arranged alphabetically. 

In the line 1911 of the table is given the 
linear feet or the number of each 
work done or material furnished 
during the year 1911. 

In the line 1912 is given like information 
regarding prospects for 1912. This line is 
printed in bold-faced type so that it can be 
readily distinguished, and at the same time 
compared with the line for 


“Improvement 


number of 


class of 


can be easily 


1911. 





STREET IMPROVEMENTS. 


Official Reports of Street Improvements Made to Municipal 
Engineering by Municipal Officials of America. 


The data in the reports have been reduced 
to the same unit, linear feet of street, for 
ease in comparison. In case the data 
given in square yards or square feet it is 
assumed that the average width of street is 
30 feet. In cities which have been paving 


were 


many alleys this average is probably a little 


too large, as the ordinary alley pavement is 
not more than 15 feet wide. In a very few 
of the larger cities this would resu!t in the 
report of length of brick and concrete pave- 
ments being a little less than the actual 
fact. 

Under ‘“‘Asphalt’ are included the few re- 








ports of block asphalt as well as the sheet 
asphalt. Under “Granite” are included 
Belgian block, the ordinary granite block, 
sandstone and limestone blocks. Under 
“Concrete” are included Blome_ concrete, 
granitoid, Hassam and trappoid pavements. 
Under ‘‘Wood” are included wooden block 
ind plank, most of those reported being creo- 
soted blocks. Under “Bituminous Macadam” 
are included asphaltic concrete, asphaltic 
macadam, bitumen, bituminous macadam, fil- 
bertine, Ford macadam, gravel and _ oil, 
mineral rubber asphalt or concrete or Sarco 
mineral rubber, oileroid, oiled macadam, 
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petrolithic, siliciamma, s!ag tar macadam, 
surface oil with and without surface coat of 
gravel, tar macadam, tarvia, westrumite and 
doubtless others whose trade names were not 
given in the reports. 

Under “Others” will be found in the ‘1912” 
lines the total amount to be improved in 
1912, in case the nature of the paving ma- 
terial to be used has not yet been decided 
upon. Where the other pavements in the 
city are classified, in either the 1911 or the 
1912 lines, the figure under “Others” usualiy 
represents gravel. 
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SIDEWALK IMPROVEMENTS. 
Official Report of Sidewalk Improvements Made to Municipal 
Engineering by the Municipal Officials of America. 

The reports have been reduced to the same The column headed “Cement” includes ce- 
unit of linear feet. When the area of side- ment walks laid in place, concrete flags and 
walks was given in square feet or square concrete blocks, 
yards it has been reduces to linear feet by The column headed “Others” has an ex- 
assuming the average width of sidewalks as planatory word inserted immediately above 
5.5 feet. the jtem to which it refers whenever possible. 
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Aliiambra 
911 


Pine 
i} 
ee 


a 
1912.. 35, 100 
Bast “San Jose— 
1911..... 10,560 
Oakland 
1911.....185,000 
Palo Alto— 
1911..... 10,000 
Pasadena— 
1911..... 10,560 
Portersville— 
1911. 26,400 
Riv erside— 
911.. ers” 
San Francisco— 
1924..... Ti,eee 9,035 
San Mateo— 
|) 5,000 
1912.. 10,000 
Selm ma— 
1911. 15,800 
V allejo— 
er 5,000 
1932..... 16 
Watsonville— 
19i%....5 Bee 


DISTRICT OF COLUMBIA 
Washington— 
1911..... 96,000 


COLORADO. 


Golden— 
ht ee 3,000 
Salida— 
te 
a 


1,500 
10,560 


CONNE 

New Britain— 

1911..... 15,300 

Southington— 

Se 1,000 
Waterbury— 

i ee 2,350 


CTICUT. 


FLORIDA. 

Gainesville— 
i.) ae 5,000 
oo ee 6,000 
Pensacola 
1971 ...<«<boe eee 





GEORGIA. 


 aaplengg OP 
1011....3 28008 
1912. 12,600 

Atlanta— 
1911. .184,800 

Br unswick— 
1911. 


( ‘olumbus— 
|) 5,261 
Co ee 7,800 

Rome— 
ee 


20,000 


Boise City— 
S9Ri...<+ 22,4686 
Payette— 
L9T1..:.6 10,560 
1912..... 21,120 
Rexburg— 
2) 7.800 
a 8,000 


ILLINOIS. 
Anna— 


E9t.. 500 


1, 





MUNICIPAL IMPROVEMENTS, 1911-1912. 


City Cement 
Belvidere— 
1911..... 35,000 
1912..... 25,000 
Canton— 

911 


Chicago Heights— 


1971... 36,900 
Collinsville— 
1988....: €550 

eee 
| + ae 26,400 
rdw wan °° % 


1912..... 5,000 
Forest Park— 
WSTe i ccas DEAE 
Galena— 
Palvcss.s,. aoe 
Jerseyville— 
1912..... 25,000 
Joliet— 
911..... 26,300 
Lake Forest— 


Robinson— 
191 . 2,000 
hooey Island— 
1911. 8,700 
Tay lor Vv ille— 
1911..... 43,200 
Ww: aukegan— 
5,000 
5,000 
be heaton— 
91 74 


Anderson— 
911..... 29,060 
Brazil— 
1911..... 10.560 
Columbus— 
|) ae 1,320 


Crawfordsville— 
) 


) re 2,500 
Ft. Wayne 
Mit..s.. Tee 
1912.. 52,800 
Indianapolis— 
1911. . 72,746 





1912.. 96,948 
NS 

1911..... 27,300 

1912..... 33,300 


Lebanon— 
1911.. 28 


INDIANA. 
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$onS008 £89660 90°06 4'0'0 


ooepeeecn «6860 e se) 6p ORT 


LLC ee oe ee ee ee 
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City Cement 
Ligonier— 
2982.06. 26,800 
1912...... 10,560 
Logansport— 
7) 3,000 

Marion— 
13 | ae 1,670 
Martinsville— 
1911.. 5,280 
Mishawaka— 


BGiiicces 2Oeee 
Mt. Vernon— 

si 2} 1,800 

1912..... 3,000 
Muncie— 

i ¢ 4,080 
New Castle— 

1911..... 20,000 

1912..... 25,000 


N. Vernon— 


1911..... 50,000 
Peru— 

Sy a 3,000 
Portland— 
ph 5,280 
Richmond— 
1911..... 52,800 
1912..... 40,000 
Rushville— 

a 6,000 
Seymour— 
a 2,000 
1912.. 1,500 
Sullivan— 
i i: Ne 7,920 

V eoderaburg— 
T9323. 6,000 
Ww. abash— 
1911 ‘ 6,432 
1912.. 4,000 
w hiting— 
1911 3 7,255 
w oleottville— 
faa 1,500 


Burling ston— 
1911.. 

Cedar Falls— 
912.. 


& ente rv a er 
1911. . 280 


g oune il B sluffs- 


SOtiicccs Zope 
1912.. atthe 23,200 
Decorah— 
1911. 4,100 
D es " Moines— 
1911 5,900 
EF airfield— 
1911..... 15,840 
1912..... 10,500 
Indianola— 
nth eee 5,280 
Manchester— 
1911..... 40,000 
Mason City— 
oo 1,500 
pa 2,000 
Newton— 


SOIL... 1O880 
1912..... 10,560 
Sioux City— 
1911... 10,000 
Waterloo— 
1911..... 36,400 
1912..... 40,000 

Abilene— 


1911..... 52,800 


Stone 


oeeeeee 
eeoeeeee 


seeeeee 


en eeeee 
eeeeeee 
seeeeee 


coe eeee 


se eeeee 
eeeeeee 
eee eens 


KANSAS. 


Arkansas City— 


1911..... 45,500 
Coffey ville— 
1911. 
1912.. 


MUNICIPAL ENGINEERING. 


Wood 


eeeeee 


eeeeee 
eeeeee 
se eeee 


eeeees 


eeeeee 


eeeeee 


Others 


ceoeeeee 


seoeeeee 


seeeeee 


eeeeeee 


eeereee 


eoeeeee 


seoeeeee 


coeeeee 


ooeeeee 


City Cement Stone Wood 
Emporia— 
i.) Me Vistcteole pewnd'ws 
err eee 
Hutchinson— 
| Sag rere ee rare 
Manhattan— 
 ) Se er me ee ee 
Ottawa— 
[Gs ee 0 ketenes saeiens 
Parsons— 
ae ee) ghisaewe wake 
Co) a re 
Salina— 
911... Se 8s ee ame 
‘ KENTUCKY. 
AS ee 
_ Re ae. watetew agers 
Dayton— 
Pt Se 860 édiweanne- swewies 
1912.. ny «actndwe \<osee~ 
Lexington— 
TEeticscs GORE sasleans ‘ 
1912.. Sages. wenees 
Louisville— 
a SE Pee rare 
1912.. Pe = —_ Ga “onde 
Ludiow— 
191 since ee «ss Sauwaipus eevee 
i912. SES ee 
Maysv ille— 
Pb I 0 Sactehdiah snrateres 
Pinev ille— 
2 ee 6 ee 
LOUISIANA. 
Morgan City— 
1911.. Se 89«-_ jaane Sewenes 
Opelousas— 
E9ti.. LB eer ae 
MAINE 
zorham— 
1911. cpaieuirathns | ebcgraleve 
Skow hegan— 
1933... A ere eee ern 
pO 8 (Ghee seeker 


MASSACHUSETTS. 
E ner 
191 


1912", NY eimai cate naiiliors 
Greenfield— 
191 he re tea ee a 
Lawrence 
9 eam 8,2 PGE: . scvwen 
New A + cl 
1911. ee. webapie seared 
North Adams— 
ae SE iGiguewhle Mipioisints 
North Attleboro— 
JS EN Sora eee 
Somerville— 
| ee ee ee oe eee 
1912..... $30,000 appropriated for 
lithic and others. 
Springfield— 
1911 eee <aaname sotens 
POD ar 8 8 “ainniavndl. «8 exken 
Westfield— 
i 2,910 ere 
MICHIGAN. 
Allegan City— 
i: ae Raikes) emp gece 
Battle Creek— 
911... ae tekemae sew wne 
Cadillac— 
selene ,400 eS GUe  eeveiaend 
Gladwin— 
Oe ee | —“anacnes. xed 
Holland— 
SE: | re 
1912. SRE ua esp eis) eee See 
Jackson— 
1911.. as ava pa Ta anete 
Kalamazoo— 
RE ee ee 
1912.. Se vikticeee <aruns 





Others 


eee ewes 


oe eeees 


se eeeee 


tar 


grano- 
brick 
5,133 
823 
tar 
3,190 











City Cement 
Lapeer— 

) ) | 7,200 

> 5,000 
Marine City— 

|S ene 3,000 
Menominee— 

198 kiscae SEC 
Monroe— 

1911. 8,800 

1912. 8,000 
Mt. ‘Clemens— 

2933.. 3,000 
Pontiac— 

vee o0ke,eee 

BOES......:< 180,000 
Port Huron— 

1972... 5,280 
St. Clair— 

kt See 
St. Johns— 

ry ) See 1,800 
St. Joseph— 

20%1..... 20088 

1912..... 9,000 


MINNESOTA. 


Albert Lea— 
ie ae 4,000 
po ee 1,000 

Bemidji— 
1971..... Qe7ee 
1912..... $2,000 

Cloquet— 

i | 9,000 

Crookston— 
pf ae 11,400 


Faribault— 
J) ee 900 
Co eee 

Fairmont— 
ie. |. Se 6,000 

Mankato— 
|) 6,000 
oo ee 2,000 

Montevideo— 
| 1,990 
oo 1,800 
Wing— 

5,000 

Stillwater— 
i) 7,920 

Two Harbors— 

Dik ..c.% Sayeee 


MISSISSIPPI. 


( ° aoa Fo 
191 wei 5,800 
( ot ene es 
o ) 6,000 
|: 1,509 

Itta Bena 
iy 5,280 

Jackson— 
2088... 8,000 

Vicksburg 
1911..... 10,560 
1912..... 10,560 








MISSOURI. 


Bethany— 
| See 4,000 
soon ville— 
911. 550 
( ‘aruthersville— 
ily ee 3,000 
eee 3,000 
Kansas City— 
i) 
1912... 


Moberly— 
se 


MUNICIPAL IMPROVEMENTS, i911-1912. 


Stone 


see eens 


eee eee 


see wees 


eee eee 
see eens 
see ewes 
eee eee 


see eens 


see ewes 


eee eens 


Wood Others 
"" cross-walks 
areata 3,600 
eee 7,200 
RS RGD isiwses 


see eee 
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St, Joseph— 
Wikis 28 
Sedalia— 
1911..... 43,260 
1912..... 52,600 
Springfielda— 
912 40 


ee 


24,500 3 3=—s ... wo os 
MONTANA. 


Billings— 
1911..... 50,000 
Bozeman— 
1911. 45,000 

Glasgow— 
tr 9,100 

Helena— 
1911..... 20,900 

Laurel— 
1911.. ciate ese 
Lewiston— 
1921... 10,500 


NEBRASKA. 

Chadron— 

1911.. 1,900 

Line 

|) "32,183 

Norfolk— 
1911.. 24,200 
1912... . 20,000 
NEW 
$2,000 appropriated for cement 

or art stone. 

Laconia— 
| Sere 
1912..... 1,000 

NEW JERSEY. 


3,160 


| 


see ewes 


HAMPSHIRE 


eee eee 


3ayonne— 
it ee 
Bloomfield— 
Ott...2. 20,880 
Egg Harbor— 
1911. a 4,500 
Glen ‘Ridge— 
ae 


eee eee By DU peewee e we eenee 


1,500 
Irv ington— 
1911. 
Milly ille— 
eee 


"Newark — 
SOREL. as 21,748 147,839 
Ocean City— 
|) = 5,000 
1912.. 5,000 
on ‘ainfiela— 
0,000 
g aT 
W9it..:<5. eee 
Trenton— 
1911..... 40,000 


ee 


ee | 


see eee oe ee eee 


ee 


| 


NEW MEXICO. 
Las Vegas— 

;) ) ’ oe i Soe 

Ges s+s ED 8 sacenes 


re 


NEW YORK. 
Auburn— 


a ! eee 

1912..... 40,000 ioenene 
Batavia— 

191%... 2,500 sanened 

1912.. SOGD ss nccccce 
Binghamton— 

28,964 

30,000 


alo— 
- 301,000 


ee 
ee 
eee eee eee eens 
er 
see eee 
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Corning 
2 ee Barre, etencaSiete: 2 “wieenletanieue 
Dunkirk— 
Sc 89 wants ay: Werenws, “Seared 
Sete BSS Seeree “eee mee 
Elmira— 
7 eee meee te 
Geneseo— 
ee er ee 
1912.. PY . Gikesseicr <Geelnce Guacebleion 
Hoosick Falls— 
i. 2 ee eee de capes. aissp sarees 
Little Falls— 
1: i sac celts Cewwae. awidboueien 
1912... i . iswatsice cGuawice’ Aereiewur 
North Tonawanda— 
Pcs | cecrewicisic: "RWGislews onc-eciots 
Ptr | civics <aaeWsie see'e eee 
Niagara Falls— 
i |: sans) «Se iwi  saepebnuarois 
Oneida— 
-  sceeccka: § getlbintes. vemhaxmiwiare 
“Pp lattsburg— 
ee ee seis: Scaeee soaekau 
Poughkeepsie— 
See ake aks Saweknn waeeation 
Rochester— 
1911 et Naiites” iiireced: inevicaceune 
Salamanca— 
T3r... ey  —wangiencan | saeleean:  eeendecs 
Schenectady— 
1911.. Se  osiidwoe ice soea “eeWaaier 
Solv: ay— 
ES Say ee ee 
Syracuse— 
Sse en ,. Sveawess ahwwle  camelens 
1912.. Pe  2idany .cieawy. oeacene 
Warsaw— 
912 DE  Giiaies aehauhin <atmeieies 
Me atertow n— 
Se Stee Nevdtews wihGineids 
ow hite Plains— 
Se wiwcts SU 9 Fee SS eases 
NORTH CAROLINA 
Burlington— 
css ee 0 sed elet See see 
1912.. SE | egibiselaed 25 -elc (vaudieounio 
Greenville 
(| 5 ae mn . Gilecwae. Seiden. sesrearans 
2608..... 8, ae Sse wht ee: aceieiinn 
Greensboro— 
| eee  abtuemeh Scewte Senne 
Monroe— gravel 
DEC ae evans ). akieeaaa Deelawe 6,000 
Roc ky Mount— 
1911. Ds DARD dias, -wbadneler aaaigitiad 
1912.. 25, ME) blketheae satin. coieuee~ 
Statesv ille— 
ee. wah” Adee etheed< 
Dis OE Sea “eiwtesa® Savewwis 


NORTH DAKOTA, 
Grand Forks— 


DPE Bec 0 6s Peel) noveune saviukie ~“aeaewa 
Jamestown— 
oS DE ea aswitis AixBvaadi: veel 
SORE, «00 xis. alstawaspiag” heberae ae 
Valley City— 
td ee a Gaisriee Kewae en Naptaceet 
S928..... Ma) ‘cwwetead -wantarele, antares aed 
Williston— 
Pec SEE |. pale GlEIG Acesinlsn: daiwre wien 
Date A lucene. “vaibse< 
OHIO 
Akron— 
Pes ee 8 swituds Deetwe- Ga6mga 
Barberton— 
4} P| Geese Geta acc a 
ee ES eaGieie ts, eeiee “Esha oree 
Bellefontaine 
Ce PE OS Aw he” Aiea 


3owling Green— 
1911..... 10,560 Cement, 
Bucyrus— 


stone and wood. 


eo ) ee 2,945 Maee Asswaw states 
Cambridge— 
2) Ce Ghtdeud Greshs eeesaes 


MUNICIPAL ENGINEERING. 


City Cement Stone Wood 
Canton— 
ba 500 Fo oe 
a98S......: 500 ce eres 
Chillicothe— 
Doaw Sie hiding ~avatergcs 
1912.. 8 séiSaulie: same 
Cincinnati— 
1911. Se wecunwe ehiediew 
Conneaut— 
1912.. SPS eam cc ae 
Clev eland Hts.— 
ee re 2,640 ER wavs as 
Day ton— 
“a... | a 
Dennison— 
| Reicha suvemhee 
1912... ae 8 weet e- ANewee 
Euclid— 
peice. abe gece | eee 
Findlay— 
kre | eee 
Fostoria— 
i.) ao A rorer ar ae ae 
Galion— 
i: re mr re 
1912... Pe 38 sasweid <<moke 
Greenville— 
ae OO, ee ee re 
rary eer 
Leetonia— 
104t.. 2,000 Oe naw wes 
Lorain— 
a 600 CS ae 
Ears: Fa 'ecuide 20,000 ...... 
Marion— 
SOUL... Rie 8 (ésemeee Kees 
1912 Eo aikianig: “paloma 
— 
oe re a ee ae 
“Millersburi— 
1911. 0 re ee 
1912... ree Re ore 
Mt, Gilead— 
1911 ie 1,000 eee 
Mt. Vernon— 
i ) er er 
Newburg City— 
SS ee ee 
Newark— 
Peecaas REO wiececnge: edie et 
Niles— 
$913... 8,000 oS Pee 
elena: 
191 ie st arat, Gir eaee 
Shnisie 
| See Be enc 
Piqua— 
_ me.  <keswne soo ane 
Port Clinton— 
1911. a Re ee eer ee 
Rav enna— 
| ee BE esc cincicad ake anaiae 
Sandusky— 
i) 2 ere 
Steubenville— 
1911.. oO 
4 adsw orth— 
EPehiewas Secues 8 
w apakone ta— 
1911 " rr ane nee 
Ww. arren 
oh ran 2,640 a ee 
OKLAHOMA. 
Altus— 
ee ME Pres are 
2608... re ese ee 
Alva— 
rc.) ee ee eee eee 
Bartlesville— 
LD. eee «hae bees 
Chi andle r— 
1911. See hw he ee 600 
Clinton 
_ ae Re ee 
Durant— 
atc wal wager” Gemeiiwrd 





Others 











MUNICIPAL IMPROVEMENTS, 1911-1912. 


City Cement Stone Wood Others 
El Reno— 

1921.05. 160 vines 0d sue 
Frederick— 
1912..... 26,400 

Sapulpa— 
19il.cs<+ T6869 


Tulsa— 
1911..... 14,000 
26,400 


eee ee ee tee eee te 


Vinita— 
Ls & See 


COTES DEO 808 —€46 60 80 


eee ee ee eee eee ee 


ed 


ee 
1911.. 2,000 
The Dalles— 
1911...-<« 36,400 
Marshfield— 
1il..2ss 19560 
I -ortland— 
1,284,201 


15,800 


a 


eeeecee L5,000 we eenene 


re 


PENNSYLVANIA. 
A eg O° 
1911. 000 
Bellew ood 
+) 2,000 


see wees 


ee 
Carbondale— 
SRRsbsc ween 7,000 
Carlisle— 
) |? A 1,900 
1912. . 2,000 
C atasauqua-— 
191 2,420 
Rast “Stroudsburg— 
1911. a ere ee 
Gallitzin— 
:. | k ae 1,000 
1933..... 2,000 
Indiana— 
kre 7,920 
are 5,280 
McKees Rock 
2921%..::2. 26,000 
McKeesport— 
19iL.<+.. Gee 
Media— 
4) ee 2,000 
Meadville— 
tt Se Pt) 


sh 08 46666686 


ey 


eee eee wo ee eee 


eee ee ee eee eee ee 


ee 


ee 


eee weer tee eee hl te 


Mercer— 
<4 
Miners Mills— ° 
isis. en <e0saren 


Northumberland— 
iss Se  ssAeeue “oueee 


Oil City— 
EPilivcss BE508 
1912..... 12,600 

Punxsutawney— ‘ 
Sera 2,600 

Warren— 

L9it 66.5 BESS 400 

Wilkes Barre— 
9th. F008 


10,000 


eoeeees ee eese eeeeese 


ee 


14,000 ...... 


Yor 
ee iscces Se §  weeeeae Seeees Scecews 


RHODE ISLAND. 

| ea oo 
911.. 9,900 2,800 
East Prov idence— tar 


Prov cmgpoeme eee i tar 
EUREas6% 400 Se Y See weet 8,785 
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eee ee ee te eee 


SOUTH CAROLINA. 
Chester— 

. | 1,000 
Greenville— 
)  . eee 
Orangeburg— 
1912..... 2,640 

Union— 
19ii..... 3299 


SOUTH DAKOTA. 

Aberdeen— 
1911.. 13,300 
1912.. 8,500 

Hot. Springs— 
if fh es 7,600 eo ae 
1912..... 52,800 $406 0ae 

Madison— 
191 


od 


ee 
eeee ees 
eee eee 


eee e eer fee eee hl ee 


eee e eee eee eee tet ee 


Sioux Falls— 
|) a: Sl hee 
1912..... 10,000 paleo 
Yankton— 
Se 1,000 
Secs | 6EEDllwe enue 


TENNESSEE. 
Columbia— 


19ti..... 20500 
Clarksville— 
jt) \ See eee 
1912..... .5,500 
Knoxville— 
911 21,300 “eeeus 


i) 2,000 
1912... 
Memphis— 
192i..... O23,500 
Rockw — > 
191 10,560 


eee eee tee eee 


eee ee ee eee eee ee 


ee 
eee ewes 


Austin— 
19i%...... 2a7ee eee 
Dallas— 
1911..... 25,00 
Cuero— 
a Ly . mT 
ee 1,000 eres 
Paris— 
1911..... 26,400 
San Angelo— 
i) ee 


»VUU eee eeee 


eee eee we eee ee 


—) 


a 


er ee ey 
see eee 


eee ee ee te ee ee 


Terrell— 
31,600 ixewews 


eee eee wee ee ee 


gaat Lake City— 
1911.... 194,300 


Barre— 
i) ae 6 
Brattleboro— 
i) ae 5,000 arenes 
1912..... 36,000 
Enosburg Falls— 
rr 200 


eee ee ee tee eee ee 


9 
St. Albans— 
:) . : 3,330 400 


VIRGINIA. 


S eamieaatt? 
|): ae 2,640 





296 
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11,200 
Fast Radford— 
ee “Gh aigeg 
F redericksburg— 
Se 2 


Danville— 
ck oe 


Newport News— 
191 ‘ <r re 
Portsmouth— 
DOR ie sss 1,420 


WASHINGTON. 

— deen— 

, 52,000 

LI 

BPitccce BSTC 

1912..... 11,390 
dena 


1911. ceentta 2,900 
| at aa 
cst 4 


eee ewer tee eee 


ae 
Kent— 
7. a 
oo) ae 
Seattle— 
1911.... 344,150 
1912.... 275,000 
Snohomish— 
1911..... 10,000 
1912..... 10,000 
Spokane— 
1911.... 447,834 
Tacoma— 
T1924... FOG1T4 
Walla Walla— 
1911..... 29,925 


100,000 


1912.... 


WEST VIRGINIA, 
Moundsville— 

1911..... 26,400 
Point Pleasant— 

23): ee 8,000 


Others 


oeeeeee 


MUNICIPAL ENGINEERING. 


City Cement Stone Wood 
WISCONSIN. 
Antigo— 
. 2 ere Re. “weweaite “is eantine 
Appleton— 
O44... ee, Sas) etter 
Beloit— 
1911.. [eee 0 sameens ewe ws 
Burlington— 
3 | ae Te ntetdeed wees 
Columbus— 
| Sa Tee 80 -_- bHEGae weds 
Delavan— 
139i. eee ee awien. sixiecones 
1912 EP ee 
Depere— 
See Se 0 taieigiee. wa Gas 
eas ke ereisies a aanelen 
Fond du Lac— 
Bea acs, ED: 0b aceces. seeews 
Bs Cs eedies wise ae 
* ange 
ae a ee 
ee ET an 
| ne eer 
. La Crosse— 
See tesase SEE Sasmares. adipose 
——— 
19 WR «= wdilacmeg sarmieenac 
Tia 
Teeis<cs SES Sescewe 4,750 
1912.. 50, 000 wigepige gous” aha tata ois 
WwW aupac a— 
i) Pee eae wareeoy 
Wa aupun— 
iS Cae) 38 “sicesen” wasn 
WYOMING. 
Cheyenne— 
191 eee et wkeeaeike —aeacewe 
1912.. PR! Sanihigonw. wpbicdaran 
Greybull— 
RPEe ea SEO keene «seme. 
Laramie— 
EE res 
Sheridan— 
Secon .  svenaece <eoente 
oe BM ekiccien xee@ore 
i A <a ae erie 





Others 





CURB AND GUTTER. 


Official Report of Curb and Gutter Improvements Made to Munici- 
pal Engineering by the Municipal Officials of America. 


Many cities set curbs and lay gutters, 
which do 
These are 
There 


arately or combined, on streets 
not receive permanent pavements. 
reported in the following table. 


sep- 


has 


been no attempt to separate them into curb, 


gutter 
many 
which to base this separation. 


and combined curb and gutter, as in 
of the reports no data are given on 
The figures 


given represent the total length of the im- 
provement, which may be either curb or gut- 


ter or combined curb and gutter. 


Lime- 
City Concrete stone Granite 
ALABAMA. 
Decatur— 
i. | Se 4,000 
| [ee 4,000 
Dothan— 


3S Sees 


6,400 


Others 


Lime- 


City Concrete stone Granite 


Florence— 


ARKANSAS. 

Fayetteville— 

2) | 10,000 
Helena— 

oo ae 20,000 
Pine Bluff— 

_ |) Se 3,410 
oo: ae 30,000 


CALIFORNIA. 


Others 


5,280 
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Lime- 


City Concrete stone Granite Others 
Los Angeles— 
1911..... 303,000 


Riverside— 
ko) ae De iccedas chine. ea waien 

Sacramento— 
1901F....00 ZAG IOS 

San Bernardino— 

1911.. 25,000 

San " Francisco— 

(Sti 6as Sebaken sewkees 6,935 3,812 
San “Mateo— 
1911. 100,000 
1912... 10,000 x 
COLORADO. 

Florence— 
‘>: 500 . 

Grand Junction— 
1911... 6,000 

Golden— 

Fe Ce waasewe 

Salida— 
|: See) wuneeas 
1912 See kon 

CONNECTICUT. 

Ansonia— 

1911 1,500 4,000 
1912... oo rere 6,000 

East "Hartford— 

1911. ee aie. canteen 

Hart for d— F Grading 
|) ee Mee 20,000 5,000 
2988... a err 30,000 rere 

Norwich— 

0 ae DEO sauisae S0ndesd sanaeee 

Southington— 

912.. 5 oe 

W: aterbu ry— 

7953... 15,056 oe —eetenerai- Ws Sana 
‘DISTRICT OF ‘COLUMBIA. 

Washington— 

SPE din ess 5440400 ieee ee 
FLORIDA. 

Gainesville— Grading 
|) See Ansteeae ~enesaie 3,000 
1912 15,000 10,000 

GEORGIA. 

Americus— 

i) De éstcnce “ibetees  sceneue 
a  tvasink ‘Seesaw seneeee 

Columbus— 

i) ia ‘ 12,090 
ee eer 10,500 

Dublin— 

SRRRShats< sdsstns wéeceus At 

Rome— 

) Kinaaehthian | “scmaneek 12,600 
1912 arr 1,300 
IDAHO. 

Boise City— 

1911. R DE ateeses seccnes aeaseen 

Pocatello— 
ot a 11,700 ee 

ILLINOIS. 

Alton— 

4 Stee «atone s 


Belv idere— 
9 


| 8,000 
Bloomington— 
| 15,000 ix. ceeenae 
Canton— Sandstone 
199%... 


Sf RR ee 2,200 
gogntralia—" viata ia “""""" Sandstone 


: Sandstone 


’ 


BID keene ssevees 


as os 
11. 


Edwardsville— 
1912..... 20,000 


Elgin— 
ee Pe itchy senen mean 
Freeport— Sandstone 
Oi%.. 15,000 ere 
ee 17,000 
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Lime- 
City stone Granite Others 
——, Park— 
7,600 Concrete and sandstone 
ye 
\y 


Concrete 


Morris— 
1912..... 14,460 ii! eee 
Morrison— Sandstone 
1911 17,500 * 625 
Mt. Carmel— 
) 12,000 + -» 
1912..... 28,000 
Oak Park— 
i =a 33,598 ‘ 
1912..... 25,900 
Rochelle— 
953... 4,700 
wae wukegan— 
1,000 
i912. 15,000 
INDIANA. 
Anderson— 
ay.. Pn écteres.  semans 
B loomington— 
1911. DE. Gsieun  “SaNekee. Sasenmen 
Clinton— 
peace 7,200 


“Basi Chicago— 
Sees. 57,000 
Ft i * Wayne— 
1911.. 2,000 
Indianapolis— 
911. hes 89,533 3,491 
1912.. -.eee+s 120,000 5,000 
Kokomo— 
>) 19,700 
1912.. 28,000 
Logansport— 
911.. 1,000 
ee aka— 
91 are 
Mt Vernon— 
i ee 1,200 
Muncie— 
i) Ree skeness:. sateen weeneee 
New Castle— 
1911 re PE Cikkdne settewe seanee 


’ Grading 
0 


eee eens “, 


1912.. : “420804 Seewean dweesien 
Noblesville— 
ee  Kiwieee. GCG AC ee. ~oumeneia 
North Vernon— 
 — Pe? iwiwene Ganenuw -tesandu 
Peru— 
1911. 2,000 
Richmond— 
30,000 
1912.. 20,000 > mania 
Seymour— Grading 
1911 5,000 15,000 


SO0R..... GOOD ...ccce coeccee SOOO 
SE aati 1,500 
Washington— 
1911..... 6,800 


Whiting— 

PELs. ROR Asiccde Saeeean 6seeenge 
IOWA. 

Ames— 

+ | Ce <ascknn: sadpene oewsoos 

Carroll— 

Be..< DE AnieKen aoe serene 


Cedar Falls— 
Teiee” menties- iit steeds Sembee 
Deses<s. DEE Seated seenses seaxnws 
Council Bluffs— 
19 Dt “iihen wertebe  ebsctinw 


isla. DY <ttctks <t0bebe scenenes 
Creston— 

1912... 000 ‘. 
Dubuque— 

Etcscs . 20,008 

Fairfield— 
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Lime- 


City Concrete stone Granite Others 


Fort Dodge— 
() |) 9,000 


Harlan— 

(3 8,400 
1912.. 12,000 
Manchester— 
191 aye 4,000 

i912, 7 
Mz arshalltown— 
1911 2,400 


Muscatine— 
iS ee 10,386 
Newton— 
ae er eee 
i Grading 





5,000 10,000 
Ww aterloo— 
911.. 8,000 
Webster City— 
>) 17,000 
eee 27,000 
Winterset— 
a 2,100 
KANSAS. 
~ eeapeaauale 
 ? ee 12,187 
Coffeyville 
1911. a é:avews <tmtanal Swieeeee 
1912..... 23/000 ema” Csediboma  Sa@eeee 
Council Grove— 
: |) ee 1,500 
El Dorado— 
i Fe  etewns Svines es 
Emporia 
ee 19,800 
1912..... 22,000 
Fort ‘Scott— 
191 4 21,640 
ai Bend— 
$921... 5,000 
Hutchinson— 
zi. 800 
Leav Sieiaeee 
1911... ,697 
Lyons— 
3923... 1,200 
McPherson— 
£971. SS Mier ee 
1912..... ae «sarees. 
Olathe— 
1912.. 8,000 ene 
Ottaw — Grading 
1911. 22,253 30,000 
Parsons— 
Lik ae 3,000 ° 
a 2,600 
Salina— 
1911. 25,000 
Topeka— 
1911. 378 
Wichita— 
1941.....0. 227976 e 
KENTUCKY. 
Dayton— 
ik De: «iwwas ~“paeeek « ee 
| 6,400 . ‘ 
Lexington— 
| 15,000 0 een 
ee 12,000 4,000 Ree svcees 
Louisville— Grading 
(4S 87,273 14,221 
B9ES..... 4 85,000 ae aaron 
Ludlow— 

y\ | & Sar a hie cohen eesscecs 60 se004 
| Se ME ivareas \ Wwurees aesouis 
LOUISIANA. 

Lake Charles— 
S941... SOW wicedes Sdesees aaa 


MAINE. 
Portland— 


BOR hsecee deceive ereedanis 6,783 


Lime- 
City Concrete stone Granite Others 
MARYLAND. 
Annapolis— 
Lt eae Rts. aaweeel ae 
MASSACHUSETTS. 
East ira 
1931... cocceoe 2,500 
1912.. "2,600 are aalelact 
Everett— 
19 : 10,000 
sod erhill— 
1911, A 6,495 
Lawrence— 
1911. Baeee: ehnuiasie DELO. sSecwee 
Medford— 
91 6,485 
ek ‘Bedford— 
t9i1t.. 21,401 . 
North Attleboro— 
1911.. ; naasmisie So ee 
1912.. pia. Weleeareuk reas 
Somerville— 
1911.. é tukeee en 15,957 
Springfield | 
1973... 4,551 6,558 
W estfield— 
it | een 2,686 1,495 
Worcester— 
POR Esd sa Saleneers. ~.66waeue 34,473 
MICHIGAN. 
Albion— 
1911. SEEN whaceas Siaeredow. << 


Alleg ‘an sa 
1981; 000 
Battle eae 
| ee 15,895 


Cadillac— Grading 
1911. MEE. Sarsitcotein. caveubuwse 7,100 
1912.. MEY §iccacas Ge Scares 3,200 
Dowagiac— 
19 ea 6,000 
i912. 5,000 

jpscanaba— 
7,270 

°F aa 
1911 3,493 

Hillsdale— 

1) eee ,700 

Holland— 
| 6,600 
2938....:2 15,000 

Jackson— 
+: 4 ee EO cassie jekeewacw- csageaiee 

Kalamazoo— 

1911. ME «<Sincuewin .aialeare aes 
1912.. 14,000 ae daar " 

Lapeer— 
tL) Pe Acavcm sicsioempe 
3938... 0 ee ie oe 

Menominee— 
ae 720 

Monroe— 
| ae 3,500 
1912.. 5,000 

Mt. Clemens— 

1911 ; 2,100 
1912.. 10,000 

Pontiac— 
tt ae 5,280 14,000 
ROGER... x20 5,280 20,000 

Port Huron— Grading 
ot er 20,000 10,000 

St. Johns— 

i) 2,923 3,019 
1912.. 7,000 ee 


St. Toseph— 
pi: ae 3,725 


MINNESOTA. 
Albert Lea— 


4 15,500 
1912.. 2,000 
Cloquet— 
91 500 
Créckiston— 
ci ) 828 
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Lime- 
City Concrete stone Granite Others 
Eveleth— 
1911. 20,389 
Faribault— 
is 4,900 
ey ergus Falls— 


ch 5 
Minneapolis— 
TOLL .....05. S0E,708 
Red Wing— 
2) 15,028 
1912.. 20,000 
Stillwater— 
a 5,280 


Winona-— 
| b ee 2,375 
MISSISSIPPI. 
Clarksdale— 
co) ae ¢ 
Columbia— 
i ¢ 6,600 + aes 
Itta Bena— Grading 
1911. ue. Pacer en, “au seuns 11,000 
lackson— 
1911..... 9,000 
20,000 
MISSOURI. 
—~ 
19 780 
‘Caifoliton— 
20,000 
* Hanntbal— 
911. 5,000 
Kansas City— 
1911. 135.000 
1912... .-. 63,000 
Liberty— 
se 10,000 
1912.. 10,000 
Macon— 
i. + Sa 5,200 


Poplar Bluff— 
ci}. | ee 


Sedalia— ” Grading 
Se, MO a age 7,920 
1912....: 15,800 15,000 


Springfield— 
_ ee 


81,571 DE seesenc seeds 
Ww ebb City— 
co? 26,170 384 
MONTANA. 
Billings— Grading 
i} 45,000 2,500 
Rozeman— 
+ | 10,600 
Helena— 
Sea 23,265 
NEBRASKA. 
Chadron— 
| 10,400 
Lincoln— 
rh) Se 19,079 re 
Norfolk— Grading 
it Rn “cckeue suedane 10,000 
ae PE Ssaean. seweken 15,000 
Omaha— Sandstone 
oe 84,044 


South Omaha— 
SetewcKs GEE onside? Shee weoseee 
NEW HAMPSHIRE. 


Concord— 
i: 1,000 
Dover— 
1911. 450 
Li 1conia— 
1911. ee es eee 500 
1912.. Spina 2,000 
NEW JERSEY 
Bayonne— 
ee 18,160 


Lime- 
City Concrete stone Granite Others 
S eee oT 
coy ME cc 


1911. . 
Millville— 
191 Dee é¢esinas aeaeoue 


Odea n City— Bluestone 
19 | eee waeian 
i912. 5,000 2,500 

Rutherford— 

ee ROE Seensee <adkeuww surerewe 

Summit— 
hs ae ,000 i eee 

Trenton— Grading 
i CRE -wssssen sedeves 1,350 


17,662 concrete & bluestone 
NEW MEXICO. 
Las Vegas— 
re ae 


NEW YORK. 


Albany— 
| 2,000 Concrete or granite 
Auburn— Sandstone 
SORT ...«> BS - veenaie®, <anekae 8,655 
BE cas: PE biwsen ‘wed 9,600 
Batavia— 
: ae RP Cihwke. saeeree-- soda 
TOR8: ...... 1,500 re ae ee 


Binghamton— 
i | Dt Beanies.  “eivaws.. saddeaus 
) DEE cittaae Stone aodcues 
——é€!, ; 
1911.. ae 
1918., caw 
Cortland—_ 
Lt re 5,300 
Elmira— 

Se Steisek seaseia: seen 


i | 
Geneseo— 
is 46 1,824 
Herkimer— 
| BE Gciasse Antebew oeanees 
 ——___~, 
Kingston— 
| ae 3,181 
Lestershire— 
1911 
Little Falls— 
911. 


2,000 
1912.. i 
Middletow n— 
1911. 2,000 ox 
NE W ‘YORK CITY- os 
pata oS 
117,966 Granite 


Ss a ndston e 
COO sc assas 4,000 


and Bluestone 
gabe dkly 

1911.. 425,000 Concrete and Bluestone 
Richmond— 

19i1....« G6560 
Norwich— 


Poughkeepsie— 

1911. 14,747 

P lattsburg— 

1911 9,350 

1912.. 10,000 
Salamanca— 

§ 11. 600 


Bluestone nad Sandstone 


Eg 
ee ee 
Water tow n— 
1911. 8,350 


NORTH CAROLINA. 
Green ville— 
. =r ‘ 


9,190 


Monroe— 

| ee BE icine Sunes enun' 
Rocky Mount— 

) | ee 3,000 

ae 17,376 
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Lime- 
City Concrete stone Granite Others 
NORTH DAKOTA. 

Grand Forks— 

| ee 4 . oe neeae 

Jamestown— Grading 

7a Cats weseaes aces 10,560 
DG Ccd tibieladc -sebewed  derdedere 10,560 

Valley City— 
|) ae 600 
1912.. 1,000 siden 

be illiston— Grading 
19 os Gare 5,386 
i912” ‘ a er 5,000 

OHIO. 

Barberton— 

|) ae 2,932 
1912.. 8,000 

ee ling Green— 

191 ‘ 9,395 
1912. 4,400 an ree 

Bucyrus _ Sandstone 

. ee ee \teeuere. sis ‘ 2,300 

Canton— "Brick gutter 
1911.. cnaedeR “RES ACK! Seieres 2,000 
0 SS eee a er ea 3,000 

Chillicothe 
19 9, 

1912. 5, 

Cirelev ille— 

91 3,000 BE “acvauis. eawaws 

Cone ut— 

9138... 10,560 
Dayton— 
i) 7,800 
. Fostoria— 
Ott .i.s. 26800 
1912.. 20,000 di ox Sapranaiaitenca 

Greenville— Grading 
ee 1,620 1,620 

Lorain— Sandstone 

_ | 15,600 

Marion— 

i ee 9.580... a 
1912.. 14, 400 Concrete or ‘Sandstone 

Miamisburg 
oo) 5 000 
1912.. 3,000 

Millersburg— 

i 2,600 
2006... .«; 10,000 aha laisndeaia 

Mt. Gilead— Sandstone 

New burgh City— 

ZORG..... 1,900 Concrete or Sandstone 

Newa rk— 

1911.. Ue skaters  wateres 

Norwood— 

Se 5,000 es ae 

Piqua— Grading 
BEC Scliasike.  <ipasane vizceei 1,600 
1912.. Les aes ee |e ees 1,600 

Rav enna— 
ae 7,600 
ae 8,000 

Sandusky— 

Pa 10,000 

| leecameg oF 
191 36,000 a SE 

Ww apakoneta— Sandstone 

se ee Pe -slegesis? Sictecaune 3,000 

Youn ngs stown— 

1911..... 105,468 Concrete or Stone 
OKLAHOMA. 

Altus— Grading 
i) De saueace) acnn e's 4,000 
i978... ee ee 5,000 

Alva— 

1911.. 26,400 
ee »4 
Bartlesville 
a , Ppeeee Dewees éaebeute 
Besa. Ge icacées éucsene 


Chickasha— 
oo 600 

Clinton— 
1911 


" Grading 
50,000 


25,000 
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Lime- 
City Concrete stone Granite Others 
Muskogee— 
1911..... 150,000 
OREGON. 
Astoria— 
| ,405 
Baker City— 
oe 34,390 " 
Oregon City— 
| 42,000 tesa 
Portland— Wood 
1911... 1,384,252 18,566 
Grading 
2923... pam 420,394 
jrosebure— 
Rt: 41,266.. 
1912. 20,000 Scibitatle?  cebbniicmle. m@iaeand 
PENNSYLVANIA. 
Allentown— 
1911.. 12,000 
Bloomsburg 
911.. 7 
Bradford— 
RO ass xe wena 1,000 
|) ee oe ,000 
Carbondale— 
911.. 7,000 
Carlisle— 
| rer 2,280 
1912.. 2,000 
Catasauqua— 
2. tS 2,2 perewenlcin 
East Stroudsburg— 
oe y haat 
ctrie— 
3021... 15,000 pede laments 
F ranklin— Sandstone 
1911.. Steranueath 3,000 
Latrobe— 
191 Sar 5,000 
I 
191%... 1,500 
Miners Mills— 
oti... 1,000 
1912.. "2,500 cp acaerbis 3,000 
Nor thumberlana— 
ib 300... 
og — 
19 5,509 Concrete or Sandstone 
i912. coetaamae 20,350 
Pittsburgh— 
| re 97,800 
Rankin— 
bs ae 3,500 
Sayre— 
bo 4,000 
1912.. 3,000 
Scranton— 
} 39,120 
Swissv ale— 
a 6,348 
1912.. 28,000 
Warren— 
) 6,000 


West Chester— “Brick Gutter 


191 2,500 3,000 
Wikies Barre— Red Stone 
1911. 6,46: 32,109 
Grading 
3088...... Site oa ennians 30,690 
RHODE ISLAND. 
Cranston— Grading 
ee enaie 26,040 
ROEE. 0:0: Re Saicseee 
Newport— 
Racine otstiree sereieate 4,480 
Providence— 
a... 34,906 
Woonsocket— 
1912.. Ps! caer rere 5,280 
SOUTH CAROLINA. 
Charleston— 
(i SEGe nocacen “Sarionna sasenes 
Orangeburg— 


BRE. CS idence § 5 6.08060 * wewesin's 
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Lime- Lime- 
City Concrete stone Granite Others City Concrete stone Granite Others 
‘ SOUTH DAKOTA. WASHINGTON. 
Aberdeen— Aberdeen— 
| Se wanenes és iuane uaa aise 1911 igs Se ee ee ee ee 
1912..... 3,000 . mens eneeeas Bellingham— ‘ood 
eee ae ~~ errr 1,326 7,500 
1911..... 1,000 - ocecss §68SER... DE dktenes wisecen senuwe 
Sioux Falls— Grading Hoqui on” 
1911.. 12,000 - 15,000 GE cedscen sreens . * Bane 
ipa 8,000 15,000 ails . grading 
Yankton— 
9 Dicks. Stankee wieewinn  <o0ckum ° 3,80 
5. ee seamen ne Camas Kent— grading 
TENNESSEE. PC TTT ee ee 2, 
Clarksville— Seattle— gutter 
a BM Gideons acxehen Ansena rr § ae 44,422 596, 575 
2028... DE Cckcacs cisecem Asanawe 1912..... 125,000 °...... 26,000 450,000 
Harriman— Snohomish— 
1911.. PT . dctiiid! absense areas spokai A 
jKnoxv ille— 
a 43, 970 concrete or limestone. 3 ee 446, 160 eeececee ee eeeee 8 eves see 
ge ne Walla Walla— grading 
i ee BO steceee scans seenees 1912..... 20,000 ....... ....... 5,000 
TEXAS 
Austin— WEST VIRGINIA. 
“oe De tyedhwk awealeea. Gmarkaass Parkersburg— 
Sic, MOND cicnkch: Seabee <cesenee ee ee I eae etee Se esnes 
Sa Angelo— 
"hae ° "ee ee WISCONSIN. 
Antigo— 
‘iia UTAH 911.. MS voscuia diteeinr dakeds 
Or OO ee Si Burlington— 
Salt Lake City— SRE EN Sante Ohne. aeinekins 
i) Bae [C? tabben MeebaeS: Seeawaes soa a tl tee a 
VERMONT 1938... . Pe Sokkeeé she heak samme 
Barre— De Pere— 
WOR css. cemende udeeone GEE csktcaes 2088....... eee Fi Sects» eens eae 
Brattleboro— Fond du Lac— 
| SE asscees Soavcen cnacees W9DL.. 2.5 LE BEE cocccce sewsces coccoes 
ee EE \cica edhe « eau mere’. “eeaeeree }: |: DP cnCatce <Shsiad onen eed 
St. Albans— Janesville— 
ib) es SAG accwenn Oe ecco — <a BEDEe svcescs esate s6080 00 
arinette— 
VIRGINIA. ~ Ce BOO? Gecokud. soxekes caskanen 
; hie Neenah— 
19 4 aia SER “aiehint: eometae = 3.276 kbd bikcien ‘adetes 
nas tadford— 1912. DE iiicnntesneeirké Seeunieie 
2, Da? ~sackosu Meneses e: -senienes w aukesha— grading 
Portsmouth— a My ksi os oa gerne 1,500 
a ee Bee xscunnn 1912.. WEE veacnce  Sxewcnis 4,000 
SEWER IMPROVEMENTS. 
Official Report of Sewer Improvements Made to Municipal 
Engineering by the Municipal Officials of America. 
Rein- Rein- 
forced Vitri- forced Vitri- 
Con- Con- fied Con- Con- fied 
City Brick crete crete Pipe City Brick crete crete Pipe 
ALABAMA. CALIFORNIA. 
Decatur— Alameda— 
_ _ Se ee eta ree 900 PEGE OEE $444SGn: Sean Kee 4,000 
New Decatur— Jackson— 
EOREGHARAE “ebb ucea. smiuebal Weanece reo ee re . . Carload 
San Francisco— 
ete saak. 6456549 Dees a- Bae - 99,705 
ARIZONA “a Mateo— 
we a I cic eicg aint iebuibincdereioer <erigne karen 21,400 
ee ee ee ae ven 15,850 Valieio_— 
* Seer aoe SNE wee eh ea 
Ae < QE C866sne Seaneee 
ARKANSAS. ‘ 
Pine Bluff— COLORADO 
MEE wwsty SANG Ow anicewan apaned 4,200 Golden— 
WS caus aacudce saber Stee: ME? TREC iiss sasduGe weacepe- aeeeens 22,500 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
CONNECTICUT. 
Ansonia— 
BC ease, Ce atee CDE S OD, See wine's 32,000 
SSS cas. Hadesee Mebane ecmnieels «0,00U 
Hartford— 
OO ea eee BTS: asp ered 9,255 
Stonington— 
oo a Decathlon. eileoiicie «iheunas 
Waterbury*— 
WER ede Wvatarei lk. . ob cess: ie) “elciaonale 7,083 
*3,727 feet open drain constructed in 
1911 
DISTRICT OF COLUMBIA. 
1 > er UNE Bawemae” aerdve aed 100,850 
FLORIDA. 
Gainesville— 

2} Re ac0ig cated Garsivics win: eats eke 
ee Se ee an a 
GEORGIA 

Americus— 
SRGS TS Gin wicks Geka eavaduna~ 62,800 
Columbus— 
Dicuss Cingccaa waeawn«, waewawe 4,006 
DEGinias stain wae SMa eo ueimeee ee 3,500 
Rome— 

DRED dius gavcwiaca. eelswika,. Geese 8,000 
Sea kona Ob aise ote athrerce Sinaia s 60,000 
IDAHO, 

Boise City— 
lo! SE ee ae eee 15,430 
ES re sp daanaa DEE 6.64. 60es 25,000 
Payette— 
PEGE cNias Saweng, adnanens heGieueas 26,390 
ILLINOIS 
Anna— 
DORE DR et be eewad: Biwdkeas. as ieeeee 22,000 
Aurora— 
ok) Ee ark Bee. Avweaen 42,300 
3elvidere— 
1912 Complete system to be installed in 
1912, 
Canton— 
DORIA steele eked e AN Rees 2,600 
ERE ASG ka AERO Bae oles 5,000 
Centralia— 
eee Lids aueangna * igieia aie we” Js ee aiehaue 4,000 
Chicago Heights— 
a eee 52,800 13,200 
Collinsville— 
Lo ES a ee 13,200 
Danville— 
A ee a eee 52,800 
Edwardsville— 
ee ree eee ee ee ae ee 4,500 
Elgin*— 
(eer are e Bitee ok Seu aw 39,675 
NS ae. Maine Gee ackumaieal hnbcas ad 72,846 
*500 feet cast iron pipe laid in 1911; 
175 feet to be laid in 1912. 
Evanston— 
PUREC Mahe. Adacsed. dee ee an eewueale 7,100 
Tata. “AbGs Bos! oeSie ie see iGee 7,500 
Freeport— 
OO ere NT vassrar ate ate 39,600 
ae ee ana see 10,560 
Jerseyville— 
MITT “Sistsg atoa “Reese weaeaes 5,000 
Joliet— 
RUE SGe DL da eee GEOPEKS eneeee 5,000 
Maywood— 
I ee) iaieysraik™ .comR oie eed: Hie eeane 1,000 
Marengo— 
cy On tt me Oe ea ee 4,860 
Mattoon— 
Serr ee | ee 15,800 
Mt. Carmel— 
EE eh. is Wiel avaeia Sela aie wile. eae glaoe 3,000 
NS A Gea RRA: ea Mie Rie ba aed 5,700 


Rein- 
forced Vitri- 
Con- Con- . fied 
City Brick crete crete Fipe 
Normal— 
Se alae Cen ee ae adesis Geta ls eu 3,000 
Oak Park— 
sh ee Wachee Smee 13,341 
Paris— 
re ee re BOGe cance 
Pekin— 
i) er MED 2¢ekees wacom nad 63,400 
Peoria— 
Pe ie talaas, areas” Gnaheee wae’ ors 3,860 
Rockford— 
DORR Rese, Sea enhs. SER WER Hae RES 5,700 
Robinson— 
Pel iicesus, o56<c% G00 daicwsan 4,000 
Rochelle— 
Dein oA ao dicta i ngs ~ os nbs _ e aEU 5,350 
Taylorville— 
RUSS CN aah KAGseee Keweeled eet ems 600 
Waukegan— 
SOtaacas pacebeae. Seeewan eden 26,400 
Dcwice Cr0eres Gaede wee eens 7,920 
Wheaton— 
DEisass: +bnaues  c-cvaekiek. atenwae 
INDIANA. 
Anderson— 
et tee can ir idarg'ms ~ areawiecere care aero 3,600 


Columbia City— 


SREaikade Senbeus Soe eRem Saweeare 3,500 
atic Dee Canoes Fee eae 1,000 
Crawfordsville— 
SRESeceas Skbaess: asaenas seaneee 5,120 
Delphi— 
BOER cS ih Awe ARS 20a ROS 2,800 
Evansville— 
BE as Aer Se. Gerd oee see eser 20,000 
Ft. Wayne— 
a ictiisida) kaeiblaiotia” Gbveiataard: eee 7,915 
iia oe ROG Ale ee SE ERS 15,800 
Indianapolis— 
SO eaaces: Vow aisdale Gta wGae Sons a was *78,897 
MGR R SN Kaha gelatin. atid crloank “ae nei mente 75,000 
*Includes some concrete. 
Kokomo— 
ee 6,800 8,700 
ee Ce ss teance 8,300 
Ligonier— 
DAR AGMEas BGAReee SAS eeee oh EROS 2,640 
Logansport— 
ReREaivas  asatcae. +0 e4RSe Shaeeae 1,000 
Marion— 
Dima Sedtcetielen Gina emai 1,964 
Mishawaka— 
SOE coocd necked Wie tedeeweeaee 4,000 
Mt. Vernon— 
BEER Se ee a ee 1,500 
aad 66a RN ERE. wih w-a-hek reralenens as 3,600 
Muncie— 
Saas. Ahaasie wole Ree aera 2,610 
New Albany— 
eee RAR SONS. “SGlwaaeie wmmaisine $sco 
New Castle- 
Dok wiets: SEM GLaR. SOMES ES 40d. OD 28,000 
Sar: ERAN wees Saieemew 10,000 
North Vernon— 
Pe eee” Rikoarerels adwSree. woneipeians 5,500 
os: “mupeutisiatt neteae 6» betelea ails 1,500 
Peru— 
Beeecvienen. 62484864 aAvassee vee 0ne8 10,000 
Remington- 
BR shires, sated sie oe “Oma mces 3,000 
Richmond— 
Se Scene Nae eee. eeia eee 3,500 
DEG, canebas Gwe sen aitew aor 7,000 


Rushville— 
1912 $55,000 contract for vitrified pipe has 


been let. 
Seymour— 
REGS tae — lartere velo aige-- oka are UN Oe wo Mee 4,000 
ER Cees) Ne eee eon aee aman 1,500 
Wabash— 
TOG Sales. aviewbvin. oS catelae ia ousce 4,610 
cag igre ahd Al “oper Sob an Sein aGe ia 2,500 


aie wa ieia ete eens 2,500 
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Rein- 
forced 
Con- 
crete 


Con- 
crete 


IOWA. 


Brick 


City 


Burlington— 


1911 Wikia CtsnCke MODELS Adee pes 


Fort Dodge 
1911 

Harlan— 
| 





eee eee ee eee ee te eee 


*Contract let for $21,749. 
Mason City— 


Manchester— 
| 
S008... .<. 


eee ee ee ee wee ee eee ee 


eoeee ee eo eeeee eee eees 


|) ae 


1912 aca 


ee 


cckeacoatere 1, 600 
*400 feet of tunnel, 
Waterloo— 
1911 


Lick. me Teel et ere ee eer ey 


tb ee 


cee eoee o2069080 €0 08-600 


ERK eee CRRETES SOKTEEH Cees w e's 


KANSAS. 


Argentine— 


>.) ae B,280 .ncccce sesccss 


2608: ...., ; 3,980 


Coffeyville— 
1911 


°L awrence— 
1911 


eee ee ee eee eee ew tee ee 


eee ee ee wee ee eee eee eee 


eee ee ee we eee ee eee 


KENTUCKY. 
Ashland— 
911 


ae 


eee ee ee eee ee ee tee 


Vitri- 
fied 
Pipe 


5,043 
9,000 


6,000 
3,000 
174,520 
2,600 
1,500 
84,500 
10,560 
8,000 
23,780 


5,280 


1,000 
2,000 


23,680 
13,400 
26,600 
40,000 
18,700 
20,000 
26,855 


3,960 
12,000 


eee eens 


1,000 


3,000 
1,500 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
Lexington— 
DGtcites +o0000s ee ar 8,000 
ee Bae: scceses 5,000 
evens 
Gtes BAe. Seed eee 49,000 
1912 ite: Kane OCaml diem 49,000 
Ludlow— 
Packie. +esceen Nebdene ebeeeens 3,000 
MAINE. 
Lewistown— 
0 Ree ‘verve seesnes 4,000 
Skowhegan— 
Bre er a ee ee 600 
ASSACHUSETTS 
Agawam— 
ie AReeeth. c3uswe- 6eneeen 3,000 
Easthampton— 
191 the KaNEWES Seeeeen é400G6e 3,000 
Se BEN AAAEESD 26S 0NCS 695R8R8 5,000 
Greenfield— 
Mite BER bs Setenad +aeewus 10,000 
Lawrence*— 
in cGb” We ale, aeeiede, ene 6,136 
*865 feet concrete invert with brick 
arch. 
New Bedford— 
a ee 10,560 
North Adams— 
Vie) Renken Peewee oe 60 +e ees 3,017 
“North Attleboro— 
ibe. £34006 6 -KeemeeN 1,000 84,500 
Quincy— 
eae See wa ReaD 24,000 
Somerville— 
Et mae eee ae eee ee 4,645 


1912 $15,000 has been appropriated for 


extensions. 
a gfield— 
| ere 


eee eee eee eee 


MICHIGAN. 
Allegan City— 


eee ee ee eee wees 


eee ewes eee eee 


Dowagiac— 
i) eee 


1912. hiowie as 


eee eee wee eee 


eee ewes eee eee 


ZOEB.. 2.00.00 


So) Pee 
1912...... 


see eee cee ee ee Cee ee ee ot eee 


eee ee ee eee eee ee ee 


a 


1911 rrr 


ee 


6064068 26068600 @€4040868 


1912 sees 


ch) Sees 


ou 
o> © 
S 


8s 
rr 


m 
So 
> 
Oo 


3 


o So 
So i) 
So o 


ee 
ol 
—) 
S 
rd 


od a 
8s 
oc 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
ee 
SEER GEs ess “Dettete awaweee wor wees 20,450 
1912 ee Ee eee ME ee 40,000 


*6,000 feet open drains constructed in 
1911; 12,000 feet for 1912. 
Port Huron— 





ioe: aha Nvais W's — piocesw aia ine eae 3,500 
St. Clair— 
SORE GNee Sass CNSGEW Swdeeee 3,000 
St. Johns— 
Race “wa acks oe ae w ae ew Meee 840 
Biss hts),i4s ace ew. Area Gk ws erence 3,400 
St. Joseph— 
Races prac Gu wae eens ioe aea 4,150 
Ghar dsKn 2 WeD eae RID Oh SES 1,300 
Sturgis— 
SE Gnas, “SR eURGe cewaee es eWeek 35,000 
MINNESOTA. 
Albert Lea— 
DRE CeCe) wacedtien dod ene, mseens 18,676 
SY Advent 3.0 kee Blkecedoes 15,000 
Bemidji— 
Reicks Genisede il wae seein $3,526 
I ihe anes “GRA e ee ie IeeCd es $1,400 
Cloquet— 
Reh, wee cman bees, welieton 10,000 
Faribault— 
Sales. exw agra eomiptaie ahs 363 5,120 
0 SA ere ee me ee ere 4, 
Fairmount— 
RSG sae aie aa SREY Saeco 7,200 
_——, 
BSG as) wake 06 SRE GGielete ere 4,000 
WE thie aadieiee eta aoe aoe ee 10,000 
Montevideo— 
SA ey eer ee ry eae 5,300 
ted Wings— 
SORT Grr ae ee ree 600 8,000 
Stillwater— 
heed. ca haar ck) “Siete, Mestea ark 2,500 
MG Sidi. a Sava Cx RS ae. exesisle on 4,000 
St. Paul— 
BORE Watiee s4ex 01d ORS RS 5,280 40,000 
Winona— 
PES preted. e456 onde Ace. Aw ewte 2,000 
MISSISSIPPI 
Itta Bena— 
Begins asics: lavetablinste -Stste ees 2,000 
Jackson— 
EAR? Carte ER OF Cae ae eer 9,000 
Vicksburg— 
Mantis) Vaart sae peaaeaie cee sens 7,500 
MISSOURI. 
Pt - acerapaad — 
ee Ee ere ame ee Oe eweceute 
ge 
DEIRne £5 cere Ceased we newes 2,640 
“Y oonville 
DS OR Se ao ee eee ee 1,684 
Kansas City*— 
BOLD 5 60:0 a0 NEED, iyi, cd, binGoa DAAasete cele! «iletnieea 
oo eee I? <i GA Ta skce Su cerca Go oii Oi-danigi ae wa ch 


*Includes concrete, reinforced concrete, 
vitrified pipe and tunnel work. 
Liberty—— 


PEPE, Peetenek Cawewaes Aedienaws 500 
Moberly— 
Dew esdaves Fs Rede aoe eh BANOO dinsndsam 
Sedalia— 
DE Setieds site Sr ob eee, Bawwee 26,400 
eee BAe ere 52,800 
Webb City— 
aie ee Maes i ca aioruty hie idvaetailare 2,135 
1912 A $17,000 bond issue has been voted. 
MONTANA. 
Billings— 
Re atass cetnace caer ee “deseeee 7,000 
—" 
Pedi ea oath a alaalieay. Reetetelaine 10,560 
NEBRASKA 
Chadron— 
SPREE AWck Starter Kheteae Saeee 4,000 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
Hastings— 
ee GAOT anetenretiis, darn aien 7,940 
—— 
Rein “SiaWian diene sea aiee - ate ees 14,000 
eerie. * 
SR aGaeus . GNWeelne wien ees 320 7,260 
DE vaste, as'aia see w),, Winie nee. om eats 5, 
*620 feet galvanized culvert’ con- 
structed in 1911; 1,000 feet for 1912. 
South Omaha— 

See 1,328 18,530 513 10,655 
DGctite attests wipe ules awewincen 15,000 
NEW HAMPSHIRE. 

Concord— 
Patan scicléind wie amma “emmaceee 1,397 
eee 400 ee ee ae 
Keene— 
Ais Siedlncwe SAORI. ddan $2,600 
Laconia— 
DORs stetciiamin, Geer ate alee ennee 2,000 
DG ast aes e Ge eke ue x Seine aise 5,000 
Littleton— 
SOS Da fac israWriiee “iawn ane rae Gi i 1,100 
NEW JERSEY. 
Ee, oka Sade Re anata e 10,560 
nero 
Ne ciel ala rd occa! ~ pie eines 8,011 
igia URES RE cwicrntsetecat. ia Great se 7,000 
Glen Ridge— 
SR A Ae re ee eee 6,000 
Jersey City*— 
tS 0 ae 2,640 3,590 
*5,800 feet steel. 
Newark— 
OES 546 s-0< BI, “niece ble:teive 3,250 20,600 
Ocean City— 
ES. Daiarens “Kk Cokes Soa etetre 20,000 
Dilated: - eistraed: onahede: ae oad 10,000 
Rahway— 
ive: Sashewras. na husiome aS eiprre 5,500 
South Amboy— 
Second section of sanitary sewerage 
system completed in 1911. 
Trenton— 
Se ene es re 31,700 
re ME ok oe 6s 25,000 


NEW MEXICO. 
East Las Vegas— 
A sanitary sewerag system costing 
$40,000 was completed in 1911. 
Las Vegas— 
A sewerage system covering one-half 
of the city was completed in 1911. 
NEW YORK. 
oe 


Deetee, laiccdce Scatkeemis Sane 400 

isa emis Mamwienie Gp wA” wart oiled 9,200 
Binghamton— 

RPE aacke Gc eae sree eS 1,722 25,257 

Edie idaiarceriank: aianetonsiawe’ ie tecrnanie 20,577 
Buffalo— 

| eae ee Ss levgisyinar> State s-e eee 33,757 

eee 5,422 a 36,760 
Corning— 

POR. “Aheide aS. 66 4h 0 wa wea wae 5,280 
Dunkirk— 

SE naida, scveleicieguk aale wats: .eelaig es 2,640 

DS alate iis: aie ae aiplene Ie. ele caarale a 5,280 
Elmira— 

ER tiey stake: “wees ee eon ett 4,000 
——— 

Sem aa “aia ieie le ohae . olere wialete se aetuae ere 1,200 

ee 

Dees  Gikdiide al pease, Seoul on 4,000 
North Tonawanda— 

Na cr died seiadievkisid: “ee reuaeses “n 10,500 

DE Guid, Ata ae reibee eine. eamvsteeve 12,500 
wich— 

ES Deets Cat a wee: oa elesrow asaunee 1,445 

1918 Srecaiaiiee: Suentonwe salen aisle mate ee sbverronbiens 1,200 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
Olean— 
DERG 4c0a6ss Gaskiore cuvanaw 15,000 
Oneida— 
DORs cosas 6obetas caneens 3,960 
Plattsburg— 
SERICiNess SeECONS: bane Seeman 2,000 
Diets. Mibadis cbhkate® wee aeeN . 
Schenectady— 
DERE SeGhas hkenee Seeb0ss 44% DSO% 15,000 
Sidney— 
Lt tdeenee Bees ece  eeeewiie 700 
Syracuse— 
DRRERCGehe atmetun aoensuw-oewnene 19,285 
DRT S tak ieee Sen aew sabe ne 20,000 
Watertown— 
REE Acdts sébcikaw weabeem Gaia en 7,940 
NORTH CAROLINA. 
Burlington— . 
Danian Sitiets sashtan kavawes 10,560 
DRAGS, Widaase. svere ae” sdaars 42,250 
Greenville— 
Diwakne wkGcie kh. emenatae waceade 1,000 
Hendersonville— 
SOUESGGEGS aoecnes “KH204068. Sane 5,280 
Wilson— 
BEG aNS cLSKEE A SNe Reema 2,000 
DE GGkte Ktetn a AR SOE J 
NORTH DAKOTA. 
Grand Forks— 
REGS: ete wed: heeeee 28 S48 2,019 
Jamestown— 
DEEEGER ic wee abmd -ededa& sere nees 1,320 
6662 KOM Whee Ce aeRO 660 
Valley City— 
(REE ert ee cm er 825 
RE ti gGs. Gears oeeane® 2,980 8,800 
Williston— 

SR Gikca-ds, eenicatke Sewage. ee wee 3,642 
Sia eee <4 ae: ieee Se metas 5,000 
OHIO. 

Alliance— 
Pl 6688s. ceatens KAdebee “eee aee 2,000 
Ashtabula— 
SRR ciaae. Keetene: Suadodaaw Manel 2,160 
Barberton— 
SE ae ee 52,800 
3ellefontaine— 
SURE ehs. LatUes ekecdae wweaoes 122,000 
Bowling Green— 
SURES wakus BGR e cARRDEE 4h doRE 5,422 
DE SGGte.. OS CRS Se Seda eee = eEe 6, 
Bucyrus*— 
I nirdbi: “jacana ok team ae a aking ae 4,940 
OMG SoG “trina, Reawete: aac me 5,000 
*1,000 feet vitrified segment laid in 
1911; 4,000 feet for 1912. 
Canal Dover— 
IPRRN chiss Vaesows SOeGESS SERRE 10,560 
Canton— 
BEEELSG Sas Vasecae aevusad eavimene 3,000 
avis ky aida wkery Seiwa Ae euees ,500 
Chillicothe— 
Se mee ee re 2,450 
ke bs hw asd mess ak eae Sevaa as 6,000 
Cincinnati— 
POS igbe. . dias eek hana! coe eae 15,500 
Phi, tented. Gem iaes noma ae 13,700 
Circleville— 
DEES RKGAE GhOCAea Che Reee) Shales 10,000 
PN sar, kdbeowen Kat aaiva: aches 5,000 
Conneaut— 
DP Tone Gescade Ghateak Soden 8,000 
DGG ek Shaksks auvanee: oxwawed 4,000 
Coshocton— 
PERE G acts “ahicass SeSaasal aban 490 
Dayton— 
See BE as wenaie 62,812 
wes sees caw 10,000 ....... 50,000 
Delaware— 
Seas, neha ea: Gea ae ee Nowe ak 6,000 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
East Liverpool— 
Aes KERNEN Sede eee 2,640 
Euclid— 
CS. Sea Re: CONE Omens 2,640 
Findlay— 
[ite Cebus bho Ses, Cm 5,280 
Fostoria— 
BEGG Sit: -ceuibdeu Gamaeme) oe etemunn 5,200 
Dtibiiin —t6chek ovoehen asaewnte 6,000 
Galion— 
DCREGSs 460:6068 GREER SSeS 90,000 
DA tach Rahenae® coewenn <omenicn 3, 
Greenville— 
LhnhS NbGeeleR Seeeeee Sabeeas 2,180 
Ironton— 
ee ee, eee | ee 600 
Lorain— 
) Be sik bane: so eae 18,274 
ee DE s6e006s Senenas 13, 
Louisville— 
cee ht kheht +obakee” eae mane 400 
Marion— 
DEEL Sogy cha veen K6sed nd mae eked 5,070 
DE OCE siveher 6244008 Sabu ewe 3,500 
Miamisburg— 
: SEP RG csceenk ssaie 
ee Cece ans Koen SRT 2,000 
Millersburg— 
ei riahe” Sa atu iain ~ Raine”. Owe a acuane 5,600 
Mingo Junction— 
Shite Saoseem <seNdere konewae 500 
Mt. Gilead— 
ich Laehe se KObbR es VevwReS 6,100 
Newburg City— 
3} ae SE anct0ks ca euaa eee 
SES go Wie kkk! eral mer. eae Ree 4,500 
Niles— 
Ee ee ee ee ee 15,800 
Piqua— 
| er BO éccenee bhenbae 9,200 
DEG Fit, Bee ee eh Sade aee. seem ae™ 7,300 
Ravenna— 
SoG: Anne ewk see Caremseies 4,500 
DE cisn. ¢0k.>d 0b. Sandee NOeea ee 4,500 
Salem— 
SE er ee re are ee ee 3,000 
Sandusky— 
es rk Seen. mew ebinn 5,000 
Steubenville— 
PENS DP fecic cena wan ewe 15,000 
Warren— 
SG tatd Scenes BERS w ae a eee we 18,500 
Wapakoneta— 
ROE Cee 1 wees aka ls ee eneete 1,000 
Zanesville— 
Path Git >a wakes: Gee eee eee 3,000 
OKLAHOMA. 
Altus— 
Ne Ce a. ian “eae ae eee 21,800 
eS cm kue) Sean Rae we 10,560 
Alva— 
i) ae Bo 6.240cce eiéweeee 17,960 
Bartlesville— 
EC re acs cig she mee im) Spear 1,000 
ei Se cick uh. SA ea eo “mene win 20,000 
Chandler— 
ge ~wiGin pielbia:. eect hie et aiaaelane 35,000 
Clinton— 
SS as. £6 Reeawe Sesame 36,000 
Durant— 
1912 Complete sanitary system to be con- 
structed. 
El Reno— 
DUEiegks 246544648) SNE ae OOS e EN 30,000 
Lawton— 
Filter aiais ie a iad Ce atheaen! awardees 
Muskogee*— 


*An outfall sewer costing $250,000 is 
being constructed. 


Norman— 
| eee LO sesc0ee 15,000 
Tulsa— 
ree ee rt ee eee ee 35,000 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
Vinita— 
DOE ahs. ASR, HSER ESE SNE 6,000 
OREGON 
Albany— 
BOG tec wik Seesens ine Seelunws 6,000 
Baker City— 
CEE ee eee eee ee 14,014 
Marshfield— 
SPER CE Sei teva Sse ee a CebweeS 7,920 
Portland*— 
|) ae itecere epoceoe en Beas 
EN re re 40,000 400,000 


*152,664 feet cement pipe laid in 1911; 
300,000 feet for 191 


— 

BE idcie Seddon Sewaews snemee. ae 
1918.01... hatha Vande wsiaeears 2,900 
Salem— 


1911 $50,000 concrete and reinforced sew- 
ers constructed. 
The Dalles— 
911 


br aetararae é hed titeeee woe 
PENNSYLVANIA. 
Bradford— 
ot Pee rev ee ae ee 1,000 
a eee i aeace ite cls er nee 5,500 
Carlisle— 


1912 Complete sewerage costing $60,000 to 
be constructed. 


oo" 
| Pa eb ete oe ‘ 13,600 
aes 
DURES. KOERTAS GLSCEKCR BEREEES 850 
Erie— 
aaeiccehae iain eetnce es Bee waweaaw 8,907 
Gallitzin— 
Cs aoe eh a LPT ee 3,000 
Harrisburg— 
ppatel ae 9 pu aieweie” wiaviee. elem 8,852 
Indiana— 
Rea eEA. CORRERS COGS Wee os SN cie% 4,000 
DE SGKsuiweees anleceee. We 6ib0.432 2, 
Johnstown— 
SOG eiis: attres C450 sem Heide wee 9,118 
Latrobe— 
LE aes ane. we ew ees Guns aess 3,500 
McKees Rock— 
BO ae Nae es o0e' Sane 8 eames 2,000 
Miners Mills— 
Geese cae Pave Ek ewe ee base ew 500 
PE elenka CRCSeee waco e te xe ewes 1,800 
New Castle— 
SEE Cee ete ivekises Seaebhw: dawn 5,280 
Norristown— 
BUEN Sein ties FiRedeK Soleo 2,500 
Oil City— 
Dat ins cieikine.G a av Perens wae ainath 4,847 
DE wie, Catach e Chet aw ote aeaeras 7,000 
Port Allegheny— 
DOM Ueas Sbaiwieem, 3 caekeae ieaewibias 2,000 
tidgway— 
a eee ee klae~ Cee etelke: elwneee 5,000 
Sayre— 
DC ie we wakine amd wih “eee S 2,000 
Scottdale— 
PERCE RTs ceive Oe Aeeeame Weew Nes 10,560 
Sharpsville— 
Pint. Baas sk Gecipwew caeceae 10,560 
Swissdale— 
BPORs 686s) CADEN SE SH KENS ChE RRS 687 
bef arren— 
acts Palehunas erate aee aeeleenan 2,500 
Ww estchester— 
CE en ee ree eee 900 
Wilkes a 
a wees RE: 7. cee eal Miorenielers ,003 
RHODE ISLAND. 
Newport— 
CORES tise, 2a ene atenwe es Seema 15,184 
Providence— 
BOs ass ee ar eae 15,800 
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Rein- 
forced 
Con- Con- 
City Brick crete crete 
W oonsocket— 
REE Rciisitee. satnewai waUauu a eeaies 
SOUTH CAROLINA. 
Charleston* 
SES ee ee ee ene ee 





Vitri- 


Pipe 


7,338 


*An entire new sewer system was con- 


structed in 1910 and 1911. 
Columbia— 


re iis todas Ge | eer 7,920 
BE Be vcawce's 10,560 
Greenville— 
mE ea re ee 18,500 
Orangeburg— 
Deas Gislekens: we psa. emo aes 1,320 
Union— 
Ritesee Device aeoawe o ielewren 1,000 
SOUTH DAKOTA. 
apa 
DEEGA Ges Skeeaks deeawe ascarid 10,128 
i912 tiatist, ‘anit wiatw Geaiouneta”. <e-tpeleaus 12,000 
Faulkton— 
nuded Gbkeans weakens Sab abee 1,500 
Lead— 
TOEe casas BEiKeee Sesides semanas 3,000 
Lennox— 
PEE issos: Swlasiend kavewme NE Serahanmanars 
Madison— 
ete) - eral eaiene —Rrbtwuieieiey ee re eler eas 31,600 
a 
Taisetsu Sele sede —aeuegavers 10,560 
ec Falls— 
DUE cise axctaKee womitua aeewae ‘ 1,300 
ee ee J re 92,000 
*600 feet of tunntel to be constructed 
during 1912. 
Yankton— 
DE e cba nWidadibe d-bcpetaie. mmniesiea 2,000 
TENNESSEE. 
Clarksville— 
SUE Ecincds Taaewse seweren_seewews 150 
BG SG CARRS ARDS ele Rae 800 
Columbia— 
DUGuaes Seaweew. Some aw 16 Renee 1,000 
eerste aussbra tease Wob.d-etaimie> wade dope 5,280 
Harriman— 
Beene aa). caheeietGuh hie, NA eit: as ioe 1,000 
TEXAS. 
Cuero— 
Sewer construction to the amount of 


$25,000 is 
Dennison— 


contemplated. 


eer eeee eee eee 


Terrell— 
The purchase of the 
system is being effected. 


UTAH. 
Ogden— 
Pet scecas aanesee 4 ree 
Provo— 
DEE aks). oven ee. WOKNTEE Keniolems 
Salt Lake City* 
RPE esus “nls Sa dve, wate wee  Guaswune 
*2.450 feet steel constructed 
1911 
VERMONT. 
Barre— 
Ra oe Gidiate aida, eteceeun aie “ach eae 
Brattleboro— 
Deets! ste wea ek aire weed oie 
Enosburg Falls— 
Dea aa raieedee Geena e sawewnte 
St. Albans— 
PERE eaas S40 ae Gewese sandaes 
VIRGINIA. 
East Bradford— 
PEREGiGiss SckGenk Guicwes ewewewe 
DERG seen caeeeee saeeean oebanee 


privately 


oeeeeee 


owned 


51,831 


27,963 
during 


9,554 
5,000 
1,120 


700 


2,000 
2,640 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
WASHINGTON. 
Aberdeen— 
|) esas ‘ewes eancaea S080 
“+ eaeereagge tal 
i) a Re St Kiak: en eke 
isla aS ee eT 6,500 eee 
*23,247 feet drain tile laid in 1911; 
6,087 for 1912. 
Everett— 
. ) ae . | ne 2,971 25,454 
Hoquiam— : 
Dcienee sNakeew <eecone iene 4,409 
Ade: aracdicemce. wer euee: were wakes 7,300 
Kent— 
Daas: 25s 600% hcasiae cbakeee 6,000 
Pullman— 
IRR aae- Si wdited. eteue iY ébcaew . 5,000 
sane 
See 3,680 41,325 ....... 189,421 
i912 eee 5,500 25,000........ 112,000 
— —engeda 
|) ee (aiek Sweeuweu 6,437 
Dktik cin ewd ce6mhay enleeunwe 5,200 
Spokane— 
PRR Aetan. cnovan: aascaus aakewe - 47,483 
Tacoma— 
| ee 6,072 8,712 19,000 
Walla Walla— 
Cedibiie Sonebaae RY Giseces seacece 
WEST VIRGINIA. 
Fairmont— 
_ are (shee SObe OOS 2,640 
ot iddlebourne— 
FEI ORES LOE re eo i eu one 3,000 
ree aes: 
Pee, Sheek wade «+... 147,840 
arkersburg— 
SURES eens Sie pin thee 34ses os 4,560 
WISCONSIN. 
Ashland— 
PRR ewes okemewen sambece- eames 6,220 
EGS kind- os souibe Siewawwe «sees. 10,000 
Beloit— 
| Se eee i ehiewe - 10,560 
ee a mr re - 10,560 
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Rein- 
forced Vitri- 
Con- Con- fied 
City Brick crete crete Pipe 
Burlington— 
| ee ‘ee SOOCESS seeewus 4,300 
Columbus— 
) er Bp Sesseee Sennwee aneunine 
0 eee BT SassiNe eséunee sbecees 
Delavan— 
PEP ee. ee ee ae eee 5,000 
Depere— ‘ 
| | rs Mtieet: SkeROEE SaeeNS 2,000 
CO ee 10 6500000 Oonnen0 * See 
Fond du Lac— 
LO ee (eee. MERDOES. 2 eeewaN 5,800 
ee cae ee Satiewe i heaee 5,000 
Janesville— 
rere SS wleaes -aeinmain: “kena 
oo eee 5,540 tebe “mews i genes ‘ 
La Crosse— 
RRA aaase SKA Re Soke we Sseee 2,330 
Bt etes.. 650000 ® 6hnew i eee - 23,750 
Milwaukee— 5 
7 TEGO «scsese eoscosse FRG 
Neenah— 
ee : senenen verre 1,581 
Portage— 
ons ceen ewe tetnens Eee 
Racine— 
ene (ihidend S20sEeE ebedens 1,600 
Sheboygan— 
etn Saw aewk welnaues cceneee ae 
Sais. Kpeamies 5arearae ale eee 3,000 
Superior— 
ECC: Kinetws Sowm eale ameeaiew 5,369 
 tapepepatagiel 
Mitt Bettted Giese ad Seewnns 7,721 
EE a ba 
(ise +500 n0 é. Reve: Caeees 9,489 
WYOMING. 
Cheyenne— 
Stccheus t60ehbn boas ede S0OdORS 2,765 
DEiassds 640R49%. seenwee erry 2,000 
Cowley— 
ee System under construction. 


Thermopolis— 
12. System under coneteneten. 





SEWAGE DISPOSAL AND PUMPING PLANTS. 


ARKANSAS. 


Pine Bluff—The city will purchase 9 flush 
tanks and 9 flush tank regulators. 


CALIFORNIA. 
San Mateo—The city constructed a dis- 
posal system including pumps, pump pits 
and a septic tank at a cost of $25,000. 


CONNECTICUT. 


Southington—The construction of 
filter system is contemplated. T. N. 
N. McKenney, engineers. 


IDAHO. 
Payette—The city will construct a sewage 
pumping plant. 


a sand 
and §. 


ILLINOIS. 


Anna—The construction of a septic tank is 
contemplated. 

Freeport—The city constructed a pumping 
plant of 800-gal. per minute capacity and in- 
stalled 4 flush tanks during 1911. 


INDIANA. 
North Vernon—Four flush tanks were in- 
re 1911 and 2 more will be purchased 
in 


IOWA. 

Fairfield—The installation of a complete 
sewage disposal system to cost about $16,000 
is contemplated. 

Newton—tThe construction of a septic tank 
is contemplated. 


KANSAS. 


Coffeyvile—A sewage treatment plant to 
cost about $5,000 is contemplated. 

Council Grove—A construction of a com- 
plete sewerage system and disposal plant to 
cost $25,000 is contemplated. 

Hutchinson—A construction of a sewage 
pumping plant of 1,000,000-gal. per day ca- 
pacity is contemplated. 

Parsons—During 1911 a sewage pumping 
plant and concrete septic tanks costing $25,- 
000 were constructed. 


MASSACHUSETTS. 

North Attleboro—A complete sewage dis- 
posal plant including the following was con- 
structed during 1911:, 1 settling tank, 2 
units; 2 electrically driven pumps; 1 flush 
tank and 16 sludge beds 125x150 ft. 


MICHIGAN. 


Cadillac—Two 6-in. pumping units with a 
capacity of 1,500,000-gal. per day and costing 
$9,000 were constructed during 1911. 
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Port Huron—A small sewage pumping 
plant will be constructed in 1912. 

St. Johns—A new feeder system for the 
sewage farm will be constructed during 1912. 
MINNESOTA. 

Bemidji—Septie tanks costing about $1,000 
were installed during 1911. 

Montevideo—Two flush tanks were installed 
in 1911. 


MISSISSIPPI. 
Jackson—Four flush tanks were 
during 1911. 


installed 


MISSOURI. 

Kansas City—A pumping plant costing 
$1,800 was built in 1911 and $43,000 is availa- 
ble for sewage disposal pumps for 1912. 

Sedalia—During 1911 the city constructed 
4 sections each 50x70 ft. of a septic tank and 
4 crushed stone filters at a cost of $11,000. 
One septic tank and 6 contact beds costing 
$15,000 will be constructed in 1912. 

NEW JERSEY. 

Ocean City—The city constructed a sewage 
disinfection plant costing $20,000 in 1912. 

Trenton—A construction of an experimen- 
tal sewage plant is contemplated. 

NEW MEXICO. 

Las Vegas—Sewage disposal by irrigation 

to cost $10,000 is contemplated. 
NEW YORK. 


North Tonawanda—A centrifugal 
cally 
1911 


electri- 
driven pumping plant was installed in 


NORTH CAROLINA. 

Rocky Sewage disposal plant fin- 
ished in 1911, sewage being treated with 
hypochlorite of lime. Tanks, chemical house 
and pipe lines cost $7,000. 

Statesville—A sewage disposal plant cost- 
ing $3,800 was constructed in 1911. 


OHIO. 

Circleville—A pumping plant and 3 flush 
tanks were installed in 1911 

Conneaut—A sewage pumping plant was 
constructed in 1911. 

Galion—A sewage disposal plant including 
the following items and costing $30,000 was 
constructed in 1911: 3 settling tanks, 5 con- 
tact beds, 88 flush tanks, 1 sludge bed and 1 
sludge pump. 

Mt. Gilead—A filter bed was constructed at 
the sewage plant in 1911. 

Ravenna—Two settling 





tanks will be con- 
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structed in 1913 anda sewage pumping plant 
will be installed in 1912 


OKLAHOMA. 


Altus—Two sand filters 50x50 ft., and a 
septic tank 80ft.x50x6 and costing $6,000 
was installed in 1911. 

Chandler—A 12-chamber septic tank, 28 ft. 
by 38 ft. by 9 ft. deep and costing $3,500 was 
constructed in 1911. 

Durant—Construction of a complete sew- 
age disposal plant is contemplated. 


PENNSYLVANIA. 


Bradford—Plans for a complete sewage 
disposal plant have been submitted to the 
state board of health. 

Carlisle——A sewage disposal plant costing 
$40,000 is contemplated. 

Indiz Sewage disposal plant completed 
May 1, 1911, consists of 2 sludge tanks, dos- 
ing chamber, 1 sprinkling filter and 2 sec- 
ondary settling tanks designed to treat a 
maximum flow of 1,000,000 gal. Operation 
very satisfactory. 

Westchester—A sewage disposal 
costing $60,000 is under consideration. 


RHODE ISLAND. 


Newport—A sewage pumping plant costing 
$9,500 is in the process of construction. 


SOUTH DAKOTA. 
Aberdeen—A $200,000 bond issue for the 
construction of a sewage disposal plant has 
been sold. 
Madison—The contract for the construc- 
tion of a sewage disposal plant has been let 
for $9,908. 








plant 


UTAH. 

Provo—Twenty-five flush tanks were in- 
stalled in 1911. 

Salt Lake City 
tanks during 1911. 

VERMONT. 

St. Albans—The construction of a sewage 

disposal plant is contemplated for 1912 
WASHINGTON. 

Bellingham—The city installed 1 flush 
tank, 3 manholes and 9 catch basins and in- 
lets in 1911. 


installed 42 flush 





The city 


WISCONSIN. 
Beloit—Plans have been accepted for the 
construction of a sewage disposal plant. 
Waupaca—One flush tank was purchased 
in 1917. 





WATER WORKS IMPROVEMENTS. 


Official Reports of Water Works Improvements Made to Municipal 
Engineering by the Managers of the Water Works Plants of America. 


City Pipe Hydrants Valves Meters 
ALABAMA. 
Sheffield— 
T9ii.. Se i icaviptanas Gabaer ° wie ehans 
Talladega— 
Sea SO <scguits: (“SNEEN cremewiers 
ARKANSAS. 
Pine Bluff— 

1911. 7,188* 3 6 600 
1912.. CREAN. Hien, DWHawee 800 
CALIFORNIA. 

V) pa 
1911..... 15,000* ee mee ee 
1912.. 10,000* er 500 


City Pipe Hydrants Valves Meters 
COLORADO. 
Salida— 

TORT R ce .Seeeee _ See 2 
1912..... 14,000; 6 Me, secure 
CONNECTICUT 

Southington— 

RE RR tn ee 

1912.. REE cece” -cemcis “Soredenies 
WwW. aterbury— 

1911. 605* 33 33 59 
W SI es ie 

Ge |) (eka aemawe euninaed 

DISTRICT OF COLUMBIA. 

Washington— 

1911.....152,066* 157 847 3,060 

I cer orcr ere 150 











MUNICIPAL IMPROVEMENTS, 1911-1912. 


Pipe Hydrants Valves Meters 
FLORIDA. 
Gainesville— 


ae $40,000 for mains and machinery. 


City 


GEORGIA. 
peg OF 
11 


5,800* 20 40 65 
At ‘la. 

292i... 8, 400* 
Eastman— 

3 3,200* 


Lewiston— 
2931 ...«. 30,560 
Payette— 
S11...2. ZL See 30 
1912.....  5,280{ 
Rexburg—- 
Risrierece 3,000* 
3,000* 6 


5,600* 
4,000* 
Evanston— 
1972... 4,500* 


15,800* 
Highland Park— 

1911. ‘ 3,000* 

1912.. 3,200* 
Jerseyville— 
: a 


——— ween 
Joliet— 
by 4,000* 
Mattoon— 
i. § 2,700* 
1G88..... 5,280* 10 
Maywood— 
St2... . 4,890 
Oak Park— 
>) 6.107* 23 9 324 
1912..... %7,643* 19 10 
Paris— 
a 2,760* 
SUE aa 1,000* 
River Forest— 
2) ae 1,260 
|) 9,650 
tochelle— 
2,400* 
Rock ford— 
1911..... 50,000* 
Roe k Island— 
3 |) ae 4,400* 
Waukegan— 
ae 1,500* 
| 1,000* 


INDIANA. 
> anager 
T9E2..... 10,660" 
3razil— 
ee 
3utler— 
|) 1,000* 
Clinton— 
1911..... 10,560v 1 
Delphi— 
ee 
BOO sé a6.5 1,500* 
Ft, Wayne— 
1911.....608,709* 854 1,005 
ee ee 30 50 
Hammond— 
| 3.600* 
ee oro 
Pa. 50 


ie toe 
1912.. 75,000* 


reese 2024648 


Se”  “stsenb seeks aeewaue 


4,093 
6,000 


| 
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City Pipe Hydrants Valves Meters 
Ligonier— 
5 5,280* MMS SES weeew ne 
Logansport— 
oo ee i! 8 wtikieke sadder welesuae 
Mishawaka— 
4921....2 12,000" 3 15 25 
o) = ME cageivca  sxewbe setaddan 
2988... 8,000* ....... et wavdwnce 
New Castle— 
Pas nn. teniaead. vehesese socadee 
North V ey 
re ET. <chweee seeves! Neeewad 
Peru— 
SeeR sia EE 8 =«——_ ARES.” SOARS. ceva eOR 
Portland— 
Licvce, Oe t0R* 5 4 2 
Rushville— 

) MT) ssuswes sveab seeckaw 
cies EE! “Astvesee 0400 kavewlath 
1912.. Ce 0 ksin awn 4 50 

Seym jour— 
| Se <ssoxevs? “Siwkaws weekawe 
Whiting— 

1911. Pe” Stones, eabaee  soeeme 
1912. Sian SE. Adiwawen <eeae cduwese 
IOWA. 

wee 7 
Pewee scxrvnn “Ateuse.. sxbewde 
Cedar Falls— 
912.. ME” eee ors ack “in ecwckais 100 
harles City— 
1911. Pe” 8 §sewhiwee Leesa Aegan 
Cherokee— 
fi eee 1,600* 1 - iweeecin 
Council Bluffs— 
1911...... $0,000* 46 55 1,000 
Decorah— 
SOG Gisnes) -ceaeGeck 36a 30 
Eldora— 
hy eee taveann. Gteune chewkew a 
Fairfield— 
i.) Pe: ssuhease J6a00. seed wad 
oo. ee 2,500* OS sAses aascens 
Harlan— 
. ) ) ae ne 8 (‘saieene aRew aie saeiebcs 
Pens Se 8 as4uen Gneauw s0aeoen 
Iowa City— 
[SeeAccs BE” seduces. “deems Games n 
Manchester— 
2) Ree”  ikeness Bietaeer enemenn 
Mason City— 
Secs SET scrsand seauva kénveue 
Muscatine— 
Pensa SET 8 adwkese seeXnw oentaen 
Newton— 
6) ES rite what ees See cies 
ee DT <“ssceen skepee seainwne 
Shenandoah— 
Pe cone eieeite: cute dubia 
Sioux City— 
RCE escc GT 8 sswiee en Kedaean) aenranes 
COR cc SY Saececc ssGaew. Kocainn 
Waterloo— 
eetncas Se csenues: seewwe) aeerdeun 
ss DE Sissawe Seausu <eacaau 
Webster City— 
i | ee eee 
KANSAS 
Abilene— 
| BOT: wmtienk Weawes. se0baes 
1911. St? vicava Sencanw- 40esunee 
1912.. ae ee ee 
Arkansas City— 
21923.. PA a<ebdse) aeeenn “aaa 
Burlington— 
| RE <tcwaoe caemne. “onmanie 
oe or 
2942... DE = Seika, sida _ amavetaokin 
a RI te 
1912.....$59,665 appropriated for distribu- 
tion system. 
Emporia— 
2 ae Gee”. géwacand 64055 anbners 
Newton— 
i: | Tee”? wbSuke aivdkek. “aucune 
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City Pipe Hydrants Valves 
Olathe— 
. ee: Wsaeets seeaes 


Ottawa— 
rs 2,000* 
Pittsburg— 


eeeeeee 


Meters 


912..... $40,000 appropriation for distribu- 


LOUISIANA, 


Monroe— 


tion system. 


1912. Cast Iron Water Mains to be laid. 


Opelousas— 
2,630* 


911... 0 


MARYLAND. 


3runswick— 
1 5,000* 


MASSACHUSETTS. 


Attleboro— 
911 10,000* 
Easthampton— 
‘tt Ree 3,000k 
1911..... 20,000* 
Lawrence— 
3 2 as 17,185* 
1911. ‘ 6,771§ 
New Bedford— 
19 


aad 67,584* 
1912 Srocaiend 10,560* 
Newton— 
 } ae ,476 
Revere— 


ys 7,920* 
Somerville— 


ee eeeee 


eeeeee 


seoeeee 


eeeeeee 


1912.....$17,000 appropriated for new work 
and $30,000 for maintenance. 


Springfield— 

1911 30,000* 59 

1912. 30,000* 59 
Westfield— 

c: | 12,301* 16 

MICHIGAN. 

Alma— 

ReLiisics Se traee®s 

ifs S| eee 
Battle arty? 

EVA Dies eeee ~esnws 
 & adillac— 

1911. 7,575* 4 

1912. 5,450* 20 
Detroit— 

1911.....226,871 258 
Jackson— 

LOti..6660 2AOeU" 39 

1912..... 21,000* 39 
Kalamazoo— 

4 OO. . ecillal ee 

ZOGS. sc vcs SOOO scsvnes 
Lapeer— 

iy) ae P| ll 

1911. : 1,600** 2 
Ms: irine ees 

1911. ee) Ss ke Ss 
i onti: 1C- 

oS ee 15,000* eee T 

8 ee >) 


1912..... 10,000* 

(ere 700 
Port Huron- 

EOT1...se 28,580" 

i) ae 5,000* 
St. Joseph— 

fe 1,000* 

| ee 40]| 
Sturgis— 

1  ) ae 3,000* 

pc ae 2,000* 
Ypsilanti— 

i) 360* 


a 


284 
284 


24 





City Pipe Hydrants Valves Meters 
MINNESOTA, 
Albert Lea— 
ib). I  ctseth mepinecinhh > —snscwkanieaus 
|) ME. sic haks ebaatiele —aaietnie 
Bemidji— 
i) aa $1,500* $175 $80 $500 
DEGGe “cSeewe <eeseceo wanders $500 
Cloquet— 
USE vss 22,008" a | 27 110 
Eveleth— 
1911. ; 1,067* 3 19 6 
Faribault— 
1911. : 289* 3 13 77 
1912.. ' ED, Seccctcoate “sewiisiceig’.  aasuntelavile 
Mankato— 
1911. De Siiehusen aeSiexetel _udiealeunis 
Montevideo— 
1941... BO «=_santiatens wasieles “heute dais 
1912. Me (“sGiascws Sorwacien de aniblas 
ted Wing— 
ce =— et leas ewbeths) ewusiecew 
Stillwater— 
| >t 4,000* 3 Re lepceued 
Pi} a 3,000* 6 OE. wieetaceia 
MISSISSIPPI. 
Clarksdale— 
Lin cs eT 8=«—beaKinis GSeee o¢ 000% 
Greenville— 
st Se BOY Gatincincmke aiterarete. wae hie avs 
1912..... MT 8 ciwicue's <Sherawi obipaueec 
Itta. Bena 
Detects DE «hoe waee sesene emesis 
Vicksburg— 
C. ! “adiaweerm cmikmiek “aera et 
MISSOURI. 
Bethany— 
: ot 5,000* *  awwuina enudieuek 
Caruthersville— 
i) ae Se ke N iw ebedes 6 
oo. ee EY «= sstidevataiy SOpuaterale) commainecete 
Kansas City— 
See = kee clee “cemaed ~sisieWarete 
Lt ae a seas. wa anem 
L exington— 
_ a Connections, 
Liberty— 
he ee De? Wasci_y eieaae oe5000% 
NEBRASKA. 
Norfolk— 
PURE Wes a6ake  BO0ECGw “Semews 100 
NEW HAMPSHIRE. 
Concord— 
ct  , Bae 3,713* 13 MEARE rte 
Littleton— 
ik See . ~uiauusrea, sheen  Gaadnabe 
cy Se PT  asidcieas! arden Soe ae ae 
NEW JERSEY. 
Jersey City— 
19tt..... 16,9900° 8 ae wsnw eee 
Ocean City— 
ihe Sa en ee ee Pere eres 
Peiivecs. See 20 100 300 
ot ae Re aera mae ee 
1912..... 10,000* 20 50 300 
Trenton— 

Ped. UE 8 ccccuneiy.  maseniiele: gaan’ esone 
Peas, SE Anaesed Geraak “ace eaen 
NEW YORK. 

Auburn— 
i) ee 5,600* 7  aekeaww 
Batavia— 
Lit cee beeee 14 , wivseen 
1912..... 12,600* 15 Me iseweun 
Binghamton— 
kt Sore 9,757* Ee secu 404 
Buffalo— 
TOES > sy EEE, Feseced. sadews —cealnmaes 
St 1,635]! 75 313 204 
Gace eccce due ‘“Meeatee- ‘shu miele 
ae 1,500)|| 100 300 200 











MUNICIPAL IMPROVEMENTS, 1911-1912. 


City Pipe Hydrants Valves Meters 
East Aurora— 
iy) re ME? Qithies +neis sashwew 
1911..... WE AGres ancese. coe weve 
Liberty— 
tS > ee DE Gidanks ~aciexte aka ° 
co ee ET” aceite eon | pricermere oe 
Psp Falls—- 
15]| 2 5 50 
i918. DE iHébicde: =sesta Soames 
1912.. 20)| 2 10 50 
Newburg— 
| fe ,168 7 SF xscwas ° 
North Tonawanda— 
1911. ‘ 06s bacsnes Scanne earucunl 
1912... en 3,000* ben. woaee. saree 
Norwich— 
i) ee «sce Caceres «eats Oem 
Plattsburg— 
Mit... Ia 23 50 14 
ee Pe  wavgss Skeeeon eemem 
Rochester— 
jo) SE, kkkneek teeeew Sewanee 
ca) 3 —-sshaeen nesenw aelenede 
Solvay— 
if} ie  asccene weken aeeene . 
Co ee De” iitwed aaiocew  onwerial ° 
Syracuse— 
WOR ccs Bee 40 30 1,200 
Pekctc6 . téaess civen@ soemeae 
Pick Ee. weteie tees: senmias ° 
1912..... 20,000]| 40 30 1,200 
NORTH CAROLINA. 
Greenville— 
e786... Pe s6cnen weeeaia> oxen ° 
Roe ky Mount— 
So : Sa  <ettechs sieeuw | ereweoe 
Sass: 0 eee “Seuwen “reesen 
Statesville— 
NOR cisc aoe Le shease 90 
NORTH DAKOTA. 
Grand F orks— 
ety 2,3407 Hitt ange saweewe 
1911. 1 . 57 78* p Pe. s08da4s 
Jamestown— 
etc. De 3 dastkene isVGne> “ebed e 
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WATER SUPPLIES. 
ALABAMA. Gainesville—An appropriation of $40,000 


Dothan—tThe city constructed a 1,000,000- 
gal, reinforced concrete reservoir during 1911. 

Talladega—tThe city constructed coal sheds, 
tool houses and a scales during 1911 


ARKANSAS. 

Batesville—A_ filtration plant was con- 

structed in 1911. 
CALIFORNIA. 

Alameda—aA district has been formed with 
Oakland to obtain water from the mountain. 

Portersville—A 500,000-gal. reservoir was 
constructed in 1911. 

San Bernardino—A reservoir, the third to 
be constructed, was built in 1911. 

San Francisco—$817,000 of contracts for 
fire protection water supply were completed 
in fiscal year ending in 1911, and $900,000 
remained to complete during current year. 
filter plant. A high service pumping station 
was completed in 1911 and an entirely new 
low service plant is proposed for construc- 
tion in 1912, 

Vallejo—A 15,000,000-gal. reservoir of re- 
inforced concrete construction was built in 
1911 

Visalia—An electrically-driven 500,000-gal. 
centrifugal pump was installed in 1911. 


COLORADO. 
Folden—The earth and concrete reservoir 
was enlarged in 1911. 
Rocky Ford—A pumping station and filtra- 
tion plant was constructed in 1911 
CONNECTICUT. 
Perryville—The impounding system was en- 
larged in 191i. 
Wallingford—A _ 100,000,000-gal. reservoir 
was constructed in 1911. 
FLORIDA. 
Jacksonville—A 3,000,000-gal. covered re- 
inforced concrete reservoir was constructed 
in 1911. 








for the purchase of machinery and the ex- 
tension of the distribution system has been 
voted. 


GEORGIA. 


Americus—A 225,000- -. concrete reser- 
voir costing $5,000; a 1,500,000-gal. crank 
and fly wheel engine ; a 360-h'p. return tubu- 
lar boiler; and one 12-in. well were added to 
the supply system during 1911. 

Ft. Valley—A reservoir and air compres- 
sor pumping station was constructed in 1911. 

Rome—tThe installation of a 4,000,000-gal. 
steam or 2,500,000-gal. electric pumping unit 
and the construction of a 500,000 filter unit 
are contemplated for 1912. 

Waynesboro—One 12x12x12 Myer air com- 
pressor has been installed. 


IDAHO. 


Ilo—An $11,000 bond issue for a water 
works system has been voted. 

Payette—The construction of a pumping 
station and a filtration plant are contem- 
plated for 1912. 


ILLINOIS. 


Anna—The construction of a 100,000-gal. 
tank and tower is contemplated for 1912. 

Canton—A pumping station was construct- 
ed and one $2,000,000 pump, and two 150-h.p. 
boilers were installed in 1911. A 2,000,000- 
gal. pump will be installed in 1912. 

Centralia—The city completed a water sup- 
ply system in 1911, submerging 250 acres to 
an average depth of 10 ft. by the construction 
of an earth dam. The cost of the work was 
$150,000. 

Downers Grove—A stand pipe was con- 
structed in 1911. 

Eureka—A 270-gallon per minute pump was 
purchased and a 10-in. well driven in 1911. 

Fairbury—A steel tank and tower will be 








erected and forty meters purchased in 1912. 














Mattoon—The installation of a filtration 
plant is contemplated by the city water works 
system. 

Morrison—An additional artesian well is be- 
ing constructed. 

Mt. Carmel—The installation of a filtra- 
tion unit is contemplated. 

Normal—The construction of a concrete 
reservoir, and a brick pumping station, one 
deep well and the installation of 2 steam 
pumps is contemplated. Bids will be re- 
quested soon. 

Oak Park—A rn unit costing $11,- 
000 was purchased in 191 

Paris—The purchase of’ an additional unit 
is contemplated, 

Quincy—A special committee has reported 
on local water works conditions recommend- 
ing the immediate use of hypochlorite of 
lime, and the early construction of a complete 
filter plant. 

San Jose—The installation of a water 
works system including reservoir and an air 
lift pumping station is contemplated. 

Waukegan—The construction of a hypo- 
chlorite plant is contemplated in 1912. 

Wheaton—A Nash gas producer gas en- 
gine replacing steam units was installed and 
additions were made to the pumping station 
during 1911. 


INDIANA. 


Bedford—tThe installation of two boilers 
and a steam driven pumping unit is contem- 
plated for 1912. 

Clinton—Two pumps 
purchased in 1911. 

Ft. Wayne—Four pumps and four boilers, 
one air compressor and one electric pumping 
unit were purchased in 1911, and one pump, 
and one air compressor will be needed in 1912. 

Hobart—The extension of the water works 
system is contemplated. 

Indianapolis—A new pumping station and 
complete boiler plant will be installed by the 
Indianapolis Water Co. during 1912. 

Logansport—A dam _ costing . $12,000, a 
pump house extension, costing $2,000 and 
pumps costing $15,200, were added to the 
water works system in 1911. 

Mishawaka—The purchase of two boilers 


and one boiler were 





and one pump to cost about $70,000 is con- 
templated. 
New Castle—A deep well will be driven 


and an additional pumping unit purchased in 
1912 

North Vernon—A concrete dam 15 ft. high 
and 150 ft. long was constructed in 1911 and 
in 1912 an electric pumping unit will be pur- 
chased and settling basins and filters of 1,- 
000,000-gal. capacity will be added. 

Remington—A filtration plant was built in 
1911, 

Rushville—Extensions to the water works 
system as follows are contemplated for 1912: 
One brick and concrete pumping station, three 
pumps, two motors and 5 miles of transmis- 
sion line and one 14-in. well. 


IOWA 

Cedar Falls—The purchase of a 2,000,000- 
gal. pump and the construction of a deep well 
is contemplated for 1912. 

Cherokee—The construction of a concrete 
reservoir and the re-construction of a receiv- 
en and one well were completed in 
1911. 

Council Bluffs—Water works extensions as 
follows are contemplated for 1912: A brick 
boiler room, one 8,000,000-gal. high duty, and 
2 14,000,000-gal. centrifugal pumps, 1 air com- 
pressor, 1 steel air compressor tank and 2 
100-h.p. motors. 

Fairfield—The installation of a filter unit 
to cost about $16,000 is contemplated. 

Glenwood Park—A $4,000 bond issue for 
water works extension has been voted. 

Newton—A_ 100,000-gal. steel tank was 
completed and one Dean compound duplex 
steam pump was purchased in 191. 
Shenandoah—The purchase of 1 Gould 
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pump and the construction of a deep well is 
contemplated for 1912. 

Sioux City—The following water works im- 
provements were completed in 1911: 1 120,- 
000-gal. steel tank, 1,000 ft. of 5-ft.x5-ft. tun- 
nel, 2 small pumping stations and 6 16-in. 
wells. 

Sigourney—A filtration plant was completed 
during 1911. 

Waterloo—Two pumps were purchased, and 
1 settling basin and 1 deep well were con- 
structed during 1911. 


KANSAS. 


Arkansas City—A water works system cost- 
ing about $100,000 and including a dam, 
pumping station and filtration plant was 
completed in 1911. 

Clay Center—A_ 1,000,000-gal. 
purchased in 1911. 

Coffeyville—The following water 
improvements are contemplated for 
Boilers, $11,300; filters, $32,000; 
basins, $14,800. 

Emporia—Electric pumping apparatus 
costing $13,000 was purchased in 1911 and 
additional apparatus costing $4,000 is con- 
templated for 1912. 

Lynden—J. W. Mavity is preparing plans 
and estimates for a water supply system for 
the city. 

Manhattan—A 2-stage 5-in. vertical motor 
driven turbine pump was installed in 1911. 

Newton—wWater works improvements cost- 
ing $3,000 were installed during 1911. They 
were an additional pump house, 1 pumping 
engine, 2 deep wells, and 3 deep well pumps. 

Ottawa—Improvements to the dam and in- 
—_ costing about $1,000 were completed in 


pump was 
works 
1912: 
settling 





KENTUCKY. 
Earlington—A 150,000-gal. reservoir is com- 
pleted. 
Owensboro—A water softening plant was 
installed in 1911. 


LOUISIANA. 


Baton Rouge—The Baton Rouge Water Co. 
will require the following material for res- 
ervoir construction this fall: 130 Ibs. hy- 
drated lime, 1292 bbls. cement, 725 cu. yds. 
crushed stone, 263 cu. yds. sand, reinforcing 
bars, valves, cast iron pipe and castings. 

Morgan City—A water works system was 
constructed in 1911. 

Monroe—The construction of 
contemplated for 1912. 


a dam is 


MAINE 


oe gig. eel extensions 
pleted in 1911 


were com- 


MARYLAND. 


Brunswick—A 350,000-gallon concrete res- 
ervoir was completed in 1911 

Laurel—The construction of a_ reservoir 
and dam to cost about $1,000,000 is contem- 
plated. 

Myersville—The construction of a water 
works system is contemplated. 


MASSACHUSETTS. 


East Hampton—The installation of an 
electric indicator and 10,000 ft. of transmis- 
sion line is contemplated for 1912. 

Greenfield—A storage reservoir was com- 
pleted in 1911. 

Summerville—An appropriation of $17,000 
for water works extensions and $30,000 for 
maintenance has been made. 

Springfield—The additional cost of recent 
new water supply from the Little River in- 
cluding land damages, etc., was $78,000. 


MICHIGAN. 


Bessemer—Two 250-ft. wells were con- 
structed in 1911 and 3 300-ft. wells will be 
constructed in 1912. 
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Dowagiac—A 1,500,000-gal. Canton-Hughes 
pump was purchased in 1911. 

Grand Haven—A $60,000 bond issue for 
water works extension has been voted. 

Hancock—An electric pumping station was 
constructed in 1911. 

Jackson—The installation of 2 125-h.p. 
boilers is contemplated for 1912. 

Kalamazoo—The purchase of 2 _ steel 
standpipes or tanks and towers is contem- 
plated for 1912. 

Mt. Clemens—An additional well was con- 
structed in 1911. 

Pontiac—One 2,000,000-gal. 
ervoir was constructed in 1911. 

St. Johns—A_ 1,000,000-gal. 
gine was purchased in 1911. 


MINNESOTA. 


Cloquet—A centrifugal pump and a 90-h.p. 
motor were purchased in 1911, and an entire 
new pumping station will be added in 1912. 

Duluth—A_5,000,000-gal. reservoir was 
constructed in 1911. 

Faribault—A 12-in. artesian well, 1,385 ft. 
in depth was completed in 1911. 

Jordan—A $7,000 bond issue for water 
works extension has been voted. 

Mankato—A 50-000-gal. tank and tower 
was constructed in 1911, and the following 
equipment was installed: 1 125-h.p. boiler, 
and 1 electrically driven centrifugal pump. 

Montevedio—A gravity pipe line about 
one-half mile in length was installed in 1911. 

New Prague—A $7,000 bond issue for 
water works extension has been voted. 

St. Peter—A concrete reservoir was con- 
structed in 1911. 

Two Harbors—One compotind 
pump was purchased in 1911. 


concrete res- 


pumping en- 





Nordberg 


MISSISSIPPI. 

Clarksdale—Two pumps were purchased 
and an air compressor installed in 1911, and 
in 1912 1 250-h.p. water tube boiler will be 
added. 

Columbus—A 200,000-gal. elevated tank 
and tower costing $8,500 was added in 1911. 

Greenville—A Babcock and Wilcox boiler 
was installed during 1911. 

Itta Bena—One well was constructed in 
1911. 
Jackson—A pumping station with 2 pumps 
and 2 boilers was constructed in 1911. 


Vicksburg—A bond issue for a munici- 
pally owned water works system has been 
voted. 


Yazoo City—A $30,000 bond issue for 
water works improvements has been voted. 


MISSOURI. 


Bethany—The construction of a power 
plant and the installation of a pumping unit 
is contemplated for 1912. 

Boonville—A concrete reservoir was con- 
structed in 1911, and 2 additional reservoirs 
will be built in 1912. The reservoir is di- 
vided into sections, a unit of which is con- 
structed at a time. ° 

Kansas City—A 30,000,000-gal. pumping 
engine at Quindaro, and a high pressure 
pump at Turkey Creek and other pumping 
equipment costing $359,427, was constructed 
in 1911. Additional power house improve- 
ments to cost $150,000 are contemplated for 
1912. 

Lexington—Additional pumping units 
reservoir extensions were added in 1911. 

Liberty—A 100,00-gal. steel tank is con- 
templated for 1912. 

Mound City—A $15,000 bond issue for 
water works extensions has been voted. 

Oregon—Pumps and boilers costing $11,500 
were added in 1911. 


and 


MONTANA. 


Bozeman—Extensive reservoir improve- 





ments were made in 1911. 
The reservoirs, 


a filtration 





Great Falls 
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plant and electric pumping units were added 
in 1911 
NEBRASKA. 


Alliance-—-Water works construction as 
follows will be completed about May ist, 
1912: Power plant, 100 ft. by 60 ft., 2 165- 
h.p. boilers, 1 engine direct connected to 
100-k.w. Ft. Wayne generator and 1 engine 
direct connected to a 250-k.w. generator. 

Chadron—A dam was constructed in 1911. 

Lincoln—Two 1,500,000-gal. centrifugal 
pumps will be purchased in 1912, and 2 deep 
wells will be constructed. 

Mason City—A $3,000 bond issue for the 
erection of a standpipe and the extension of 
water mains has been voted. 

Marquette—A $9,100 bond issue for water 
works construction has been voted. 

Norfolk—An electric pumping sub-station 
will be constructed in 1912. 

North Platte—A $100,000 bond 
water construction has been voted. 

Tecumseh—A 125,000-gal. tank and tower 
was purchased in 1911. 

Wymore—A pumping station was installed 
in 1911. 





issue for 


NEW JERSEY. 

Beech Haven—aA filtration plant was con- 
structed in 1911. 

Burlington—A mechanical filtration plant 
will be installed in 1912. 

Millville—The purchase of the 
Water Co. plant and 
city is contemplated. 

New Brunswick—A $100,000 bond issue 
for water works construction has been voted. 

Ocean City—An air compressor system 
and 1 well were added in 1911 and an addi- 
tional well will be driven in 1912. 

Plainfield—New wells and pumping equip- 
ment were installed in 1911. 

South Amboy—aA steel standpipe will be 
constructed in 1912. 

Trenton—The city proposes to construct a 
mechanical filtration plant to cost about 
$450,000. 


4 Peoples 
its operation by the 


NEW YORK. 

Batavia—A concrete reservoir containing 
about 600 cu. yds. was constructed, and 
5,000,000-gal. pump was purchased during 
1911. <A 150-ft. brick chimney will be con- 
structed in 1912. 

Binghamton—A_  5,000,000-gal. 
being constructed. 

Buffalo—A new pumping station contain- 
ing 2 30,000,000-gal. pumps is under con- 
struction, and the purchase of 5 30,000,000- 
gal. pumps and 8 750-h.p. boilers is contem- 
plated. 

Cortland—tThe reservoir is to be 
and lined during 1912. 

East Aurora—The reservoir was repaired 
and the pumping station was overhauled dur- 
ing 1911. 

Elmira—A__ 5,000,000-gal. 
constructed in 1911. 

Frankfort—A 20,000,000-gal. reservoir was 
constructed during 1911. 

Geneseo—An appropriation of $10,000 for 
the construction of a reservoir and the pur- 
chase of a steel tank has been made. 

Granville—The construction of a new res- 
ervoir and water main extensions to cost 
$15,000 is contemplated for 1912. 

Huntington—A 25,000-gal. tank was con- 
structed during 1911. 

Jamestown—Chester & Flemming, Union 
Bank Bldg., Pittsburgh, Pa., have been re- 
tained to prepare plans for the construction 
of a reinforced concrete reservoir. 

Liberty—The purchase of 50 water meters 
is contemplated by the city. 

Millerton—A filtration plant was construct- 
ed during 1911. 

Mt. Morris—A $140,000 bond issue for 
water works construction has been voted. 

Norwich—A 2,000,000-gal. centrifugal 
pump electrically driven was purchased in 
1911. 
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Oneida—The installation of a water soft- 
ener plant to cost about $25,000 is contem- 
plated. 

Plattsburg—An earth dam with concrete 
corewall costing $24,000 was completed in 
1911. Additional reservoir improvements are 
contemplated for 1912. 


NORTH CAROLINA. 


Greensboro—A_ 2,000,000-gal. pump steam 
turbine driven was purchased during 1911. 


NORTH DAKOTA. 

Grand Forks—A 2,000,000-gal. 
filter was completed in 1911. 

Jamestown—An additional 
was purchased in 1911. 

Mandan—tThree reservoirs were construct- 
ed and a filter plant completed during 1911. 

Valley City—A concrete block pumping 
station, 2 stories in height, was completed 
and 2 Deming pumps direct connected to 
motors and having a capacity of 300 gal. 
per minute, were installed. 

Williston—The construction of a 215,000- 
gal. steel tank, a 1,000,000-gal. filter and 2 
pumps is contemplated for 1912. 


OHIO. 


Alliance—The construction of a 300,000,000- 
gal. reservoir and a 5,000,000-gal. standpipe 
is contemplated for 1912. During 1911 the 
following equipment was installed: 2 250- 
h.p. boilers, 1 feed water pump, 1 400 cu. ft. 
air compressor. 

Bucyrus—A 3,000,000-gal. pump and 2 125- 
h.p. boilers were installed during 1911. 

Cambridge—The construction of a water 
purification plant is contemplated. 

Canton—A steel tank and tower and 1 
pump were purchased during 1911, and 2 
standpipes, 2 pumps and 15 or 20 wells will 
be added during 1912. 

Cincinnati—General Supt. Baldwin of the 
water works has recommended water works 
improvements to the amount of $199,500. 

Cleveland—Two 25,000,000-gal. pumping 
engines were installed during 1911, and dur- 
ing a part of the winter season a temporary 
hynochlorite plant was in use. 

Coshocton—Three wells were constructed 
during 1911. 

Crooksville—Consulting Engineer Maddox, 
Newark, O., has been retained to prepare 
plans’ for a comovlete water works system. 
A i9int system with Roseville is contemplated. 

Dayton—The following work was complet- 
ed by the city water works during 1911, a 
steel dam, 3,000.000-gal. reinforced reser- 
voir, 1 steel standpipe, 1 pumping station, 3 
5,500,000-gal. per minute pumps, 1 vacuum 
pump, 3 50-h.p. motors and 40 8-in. wells. 

Dennison—All steam apparatus was _ re- 
placed bv electric motors during 1911. 

East Liverpool—A pumping station was 
constructed during 1911. 

Junction Citv—The installation of a water 
works system is contemplated. 

Lisbon—A $10,000 bond issue for water 
works improvements has been voted. 

Lorrain—An engine room and 2 settling 
basins were completed in 1911. In 1912 an 
engine will be purchased and a pump house 
and 2 settling basins will be constructed at 
a cost of about $52,000. 

Mingo Junction—The purchase of a private 
water works system which has been in opera- 
tion for about 15 years is contemplated by 
the village. Estimated cost, $65,000. 

Port Clinton—A_ filtration plant costing 
$17,000 was completed in 1911. The con- 
struction of a new intake is contemplated 
for 1912. 

Portsmouth—J. F. Witmer, Buffalo, N. Y., 
has been retained to prepare plans and super- 
intend the construction of a water works 
plant. Estimated cost, $300,000. 

Ravenna—The construction of a pump and 
boiler house and the installation of 1 
3,000,000-gal. pumnv and 150-h.p. boiler is 
contemplated for 1912. 


rapid sand 


pumping unit 
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Sandusky—Extensive repairs to the filtra- 
tion plant are contemplated for 1912. 

Toledo—A_ 60,000,000-gal. clear water bas- 
in, additional pumping units, filters and a 
high pressure main system were constructed 
during 1911. 

West Carrolton—A _ reservoir and dam 
were constructed in 1911. 

Youngstown—An addition to the filter plant 
on Northwest ave, is to be built during the 
coming summer. 





OKLAHOMA. 


Ainsworth—A $21,000 bond issue for water 
works construction has been voted. 


Altus—The following water works con- 
struction was completed in 1911: steel 
standpipe, $7,000; pump house, $1,000; 2 


1,000,000-gal. pumps; 2 40-h.p. motors; and 
2 wells 28 ft. in diameter and 28 ft. deep. 
For 1912 the following work is contemplated : 
Dam to cost $7,000; reservoir to cost $1,000 
and a 9-mile canal. 

Alva—the following water works improve- 


ments were completed during 1911: 1 
66,000-gal. reservoir, 1 300,000-gal. and 1 
65,000-gal. steel standpipe, 5 triplex pumps 


and 2 wells. 

Chandler—Wells costing $2,500 were con- 
structed during 1911. During 1912 a deep 
well costing $10,000 and deep well pumps 
will be purchased. 

Clinton—The city will purchase 1 air com- 
pressor and will construct a deep well dur- 
ing 1912. 

Durant—A filter plant, settling basins and 
wells costing $18,000 were constructed during 
1911. 

El Reno—tThree reservoirs, a dam, pumping 
station and filtration plant were constructed 
during 1911. 

Kenefic—A $15,000 bond issue for water 
works improvements has been voted. 

Muskogee—The city is now constructing 
improvements which will cost $650,000, in- 
cluding a reservoir at the cost of about $49,- 
000, a tunnel across the Arkansas River at 
the expenditure of $90,000, a_ purification 
plant and settling basin, also various new 
pipe lines from 24-in. down. 

Prior Creek—The Benham Engineering Co., 
Oklahoma City, Okla., is preparing plans for 
the construction of a new water works sys- 
tem. 


OREGON. 

Cornelius—A $27,000 bond issue for the 
purpose of constructing a gravity water sys- 
tem from Rhoderick Creek including 5 miles 
of pipe line, is contemplated. 

Portland—tThe following improvements 
were made during 1911: 125,000,000-ga). 
reservoir, 200,000-gal. standpipe, 10 miles of 
52-in. and 14 miles of 44-in. conduits with a 
capacity of 45,000,000 gal. 

Union—Water works extensions to cost 
$20,000 are contemplated. Wood or steel 
pipe will be used. 


PENNSYLVANIA. 
Bellwood—City constructed a reservoir in 


Bradford—The work of enlarging the res- 
ervoir is in progress. Earth dam with core 
wall is under construction and will give a 
reservoir capacitv of 200,000,000 gal. Esti- 
mated cost, $80,000. 

Catasauqua—The following water works 
improvements were completed during 1911: 
a reservoir, 72 ft. in diameter and 15 ft. 
deep; a steel standpipe 15 x 80 ft.; a pump- 
ing station equipped with 2 pumps, 2 boilers 
and 2 air compressors. ° 

Coatesville—Samuel Q. Dixon, state com- 
missioner of health has ordered the installa- 
tion of a filter and water sterilizing plant. 

Fast Stroudsburg—The water works co. 
will drill an 8-in. well. 

Erie—A sterilization plant was completed 
during 1911. 
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Franklin—A boiler and pump were pur- 
chased during 1911. 

Ligonier—A concrete reservoir was con- 
structed during 1911. 

McKeesport—Leo Hudson, Haverstraw, N. 
Y., has prepared plans for water works ex- 
tension. 

Media—The Borough has purchased the 
property of the Nether Providence Water Co. 
at a cost of $10,050. Extensions are con- 
templated. 

Port Alleghany—The reservoir was en- 
larged during 1911. 

Phoenixville—The construction of a 3,000,- 





000-gal. mechanical filtration plant is con- 
templated. 
Somerset—A 500,000-gal. reservoir and 


pumping station were completed during 1911. 


SOUTH CAROLINA. 


Columbus—Water works extensions to cost 
about $15,000 are contemplated. 

Orangeburg—An air compressor was added 
to the water works equipment during 1911. 

Rock Hill—The water works system was 
rebuilt during 1911 at a cost of about $500,- 


000. 
SOUTH DAKOTA. 


Aberdeen—Artesian wells costing $11,127 
were constructed during 1911 and in 1912 the 
construction of 1 reservoir and 1 pumping 
station is contemplated. 

Madison—tThe city will purchase 1 400 and 
1 600-gal. per minute pumps. 

Mitchell—The installation of a water soft- 
ening plant is contemplated. 

Pierre—A $5,000 addition to the pumping 
station was completed during 1911. 

Sioux Falls—A concrete well 50 ft. in 
diameter, 30 ft. deep and costing $11,200 
was completed in 1911. 

Vermillion—The contract for the following 
construction was let in October, 1911: 
The plant which includes the following will 
be in operation about April 1st: a 100,000- 
gal. tank on a 110-ft. tower; 24 x 30 ft. brick 
and concrete pump house; 2 84 x 10 in. 
triplex Gould pumps: 2 40-h.p. Fairbanks- 
Morse oil engines with starting apparatus; 
32 ft. x 15 ft. brick and concrete settling 
basin; and 2 65 ft. wells 10 ft. in diameter 
with 8-ft. Johnson screens. 

Yankton—The purchase of a steel stand- 
pipe is contemplated for 1912. 


TENNESSEE. 


Clarksville—A complete water works plant 
costing $60,000 is now under construction. 

Harriman—tThe city has purchased 2 200- 
h.p. internally fired boilers for the water and 
light plant. 

Knoxville—A. 12,000,000-gal. 
was constructed in 1911. 


TEXAS. 


Belton—A 250,000-gal. 
pipe was completed in 191 

Cuero—Two wells were Oe in 1911 
and 2 will be constructed in 1912. 

Dallas—J. H. Fuertes, New York City, is 
preparing plans for a 15,000,000-gal. water 
filtration plant. 

Denison—A pumping station of 2,000,000- 
gal. capacity and 4 wells were completed in 
1911. The construction of a filtration plant 
is contemplated for 1912 

Greenville—A 450,000-gal. 
completed in 1911. 

Houston—tThe installation of a water puri- 
fication plant to cost about $200,000 is con- 
templated. 

Sherman—-Extensions to the water works 
system are contemplated. 

Terrell—The construction of a _ reservoir 
and the drilling of new wells is contemplated. 

Texas City—A reservoir and dam were 


filtration plant 


anes stand- 


reservoir was 


constructed in 1911. 
UTAH. 
American Fork—A reservoir and dam were 
constructed during 1911. 
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Ogden—A filtration plant was constructed 
during 1911. 
Provo—Concrete condult 18,193 ft. in 
length and costing $31,831 was constructed 
during 1911. A concrete swimming pool 60 x 
30 x 7 ft. will be constructed during 1912. 
VERMONT. 


St. Albans—The construction of an earthen 
reservoir of 128,000,000-gal. capacity is con- 
templated for 1912, 


VIRGINIA. 


Gordonville—A $10,000 bond issue for 
water works construction has been voted. 

Richmond—Water works extensions to cost 
about $70,000 are contemplated by the city 
of Richmond. 


WASHINGTON. 


Centralia—Frank C. Kelsey has been re- 
tained to prepare plans and estimates for 
the construction of 14.2 miles of 16-in. pipe 
line to deliver — 000 gal. per day and 
cost about $112,1 

Grand View-_'W. oa Dunbar, city engineer, 
has prepared plans for water works exten- 
sion to cost about $18,000. 

Kent—A construction of a reservoir to cost 
about $2,000 is contemplated. 

Seattle—The following water works con- 


struction was completed during 1911, lining 
reservoirs with concrete, $292,218; steel 
water tower, $14,880; gatehouse, $7,375; 


pumping station, $14,256 

Spokane—The following water works con- 
struction was completed in 1911: 4 350,000- 
gal. concrete standpipes; the Lincoln Heights 
pumping station; 1 3,000,000-gal. and 1 
12,500,000-gal. pumps; electric motors to 
drive the above mentioned pumps; 1 well, 
. in diameter and 40 ft. deep. During 
1912 a 20,000,000-gal. reservoir with earth 
banks concrete lined, will be constructed; 
200 ft. of tunnel will be built; meter testing 
apparatus and a 100-cu. ft. air compressor 
will be purchased. 

Spokane—A 12,500,000-gal. pumping station 
and 2 standpipes were completed during 1911. 
The construction of a 28-in. force main to 
cost $130,000 is contemplated for 1912. 

Walla Walla—A concrete reservoir 300 ft. 
x 400 ft. 20 ft. deep and costing $80,000 was 
completed in 1911. . The purchase of 3,500 ft. 
of 5's te for water mains is contemplated 
for 2. 





WEST VIRGINIA. 

Fairmont—A pumping station 
structed in 1911. 

Milton—A $10,500 bond issue for water 
works construction has been voted. 

Parkersburg—A construction of a concrete 
reservoir is contemplated. 

Romney—A _150,000-gal. reservoir 
pumping station were completed in 1911. 

Sistersville—The city completed a fireproof 
buff brick water station costing $4,500. 


WISCONSIN. 


Antigo—Additional pumping units 
purchased during 1911. 

Appleton—The installation 
plant is being discussed. 

Burlington—A concrete retaining 
around the standpipe was constructed. 

LaCrosse—The construction of a water 
plant including about 3 miles of mains at an 
estimated cost of about $300,000, is contem- 
plated. 

Milwaukee—A 12,000,000-gal. pumping unit 
was installed. 


was con- 


and 





were 
of a filtration 


wall 


WYOMING. 


Cheyenne—The following water works con- 
struction was completed in 1911: 4 diver- 
sion dams, $55,700; 2 storage reservoirs, 
$166,000; and 2 concrete reservoirs, $30.000 

Greybull—Completed 4 mi. c. i. pipe line, 
tower and tank in 1911. 
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ELECTRIC LIGHT IMPROVEMENTS. 


The following table gives a summary of 
the reports of additions to electric lighting 
plants made in 1911 and to be made in 1912. 
The first column gives the number of feet of 
street wiring done or proposed, the second 
the number of poles, the third the number 
of feet of underground conduits and the 
fourth the number of street lamps. 

As nearly as may be, the kind of street 
lamps is explained in a note under each town 
installing them. The number of kinds of 
lamps is now so great that this information 
is in general only as to class of lamp, and 
not always so definite as that. 


ALABAMA. 


Sheffield—tThe electric lighting plant owned 
by a private corporation includes 1 building, 
3 engines, 5 boilers and 2 generators. 


ARKANSAS. 


Pine Bluff—The city installed a 108-light 
tungsten lighting system in the business dis- 
trict. 


CALIFORNIA. 

Alhambra—An ornamental lighting system 
with concrete mission and Moorish stand- 
ards has been completed on 7 streets. Lights 
spaced 100 ft. apart and 48 watts tungstens 
are used. Length of wire in system is 18,700 
feet. 

Lodi—The city 
lights in 1911. 

Salida—An ornamental lighting system 
with 14 standards was completed in 1911. 


CONNECTICUT. 
Hartford—The city is lighted by contract 
and the system includes at present 580 mag- 
netite and 1,500 125-watt tungstens. 
Waterbury—The city installed 73 arc 
lights and 19 incandescents in 1911. 


DISTRICT OF COLUMBIA. 


Washington—New lamps were established 
during fiscal year ending in 1911 as follows: 
2,090 incandescents of 40 to 100 c.p., 47 arcs. 
wear comes directly on them and the sand 
or special fittings for putting the frames to- 
or ten or fifty of them on a moment’s notice. 
swers call. The operation of all patrol boxes 
it at switchboard or not. 


FLORIDA. 
Gainesville—A $50,000 bond issue for a 
municipal light plant has been voted. 
Jacksonville—A lighting system is now be- 
ing constructed and it will include the fol- 
lowing: 8 miles of wire, 450 poles, 12,000 ft. 
of conduit and 200 street lamps. 


GEORGIA. 


Cuthbert—A generator, an engine and 2 
boilers were installed in 1911. 

Waynesboro—tThe city installed 30 lighting 
poles and 12 lights in 1911 and will add 30 
poles and some lights in 1912. 


IDAHO. 
_ Rexburg—A lighting system was completed 
in 1911 and includes the following: 26,000 
ft. of wire, 200 poles, 12,000 ft. of conduits, 
29 100-watt and 140 40-watt tungstens. 


ILLINOIS. 


Champaign—Contract for constructing a 
new street lighting system of the ornamental 
type, to James R. Cravath, $35,000. 

Mattoon—The city purchased 1 generator 
and 70 magnetite are lights for the munici- 
pal lighting plant during 1911. 


installed 20 ornamental 





Oak Park—The city purchased 19 arc 
lights in 1911. 

Pekin—The Citizens Gas and Electric Co. 
will purchase several thousand ft. of wire in 

Rochelle—One 150-k.w. generator will be 
purchased in 1912. 

Streator—The question of constructing a 
municipal lighting plant to cost about $51,000 
is a agitated. A bond election has been 
called. 


INDIANA. 


Clinton—One are light and 3 incandescent 
units were installed in 1911. 

Columbia City—The city extended its 
lighting system by 10,000 ft. of wire, 100 
poles, 75 are lights, 500 incandescents, 200 
tungstens, 1 engine and 2 generators in 1911. 
The purchase of 5,000 ft. of wire, 100 poles, 
500 tungstens, and the construction of 5,000 
ft. of conduit is contemplated for 1912. 

Ft. Wayne—The following improvements 
Were completed in 1911: 239,860 ft. of wire, 
415 poles, 10,000 ft. of conduit, 590 arc 
lights, 50 tungstens, 90 5-light ornamental 
posts, 1 building, 3 engines, 4 boilers and 3 
generators. The following improvements are 
contemplated for 1912: 250,000 ft. of wire, 
400 poles, 500 ft. of conduit, 50 arc lights, 
25 tungstens, 500 ornamental posts, a new 
power station and 2 boilers. 

Garrett—A steam engine driven generator 
will be installed about July Ist. 

Indianapolis—The city installed 96 arc 
lights and 165 tungstens in 1911. 

Linton—One _ Allis-Chalmers' engine 
generator unit was instailed in 1911. 

Logansport—Arc lights and a distribution 
system costing $2,800, a building at $12,300 
and boilers at $13,575 were completed in 1911. 

Portland—The city completed the follow- 
ing improvements in 1911: 7 miles_of wire, 
70 poles, 2 are lights, 2 tungstens and 1 orna- 
mental standard. In 1912 10 miles of wire, 
100 poles, 12 arcs and 12 tungstens will be 
purchased. 

Richmond—tThe installation of an orna- 
mental lighting system is contemplated. 

Seymour—The following additions were 
completed in 1911: 19 are lights, 300 tung- 
stens, 2 ornamental standards, 2 engines, 2 
boilers and 2 generators. 


IOWA. 


Fairfield—An ornamental 
including 125 Mazda lamps, 20 poles, and 
10,000 ft. of wire was completed in 1911. 
Lighting extensions as follows have been 
contracted for: 175 Mazda lamps, 100 poles 
and 20,000 ft. of wire. 

Manchester—The city installed a 5-light 
ornamental lighting system including 30 
standards and 1,800 ft. of wire. 

Marshalltown—A franchise has been grant- 
ed to Tubbs and Hamer, for lighting the 
streets with electricity. 

Shenandoah—The contract has been let 
for installing 25 ares and 160 tungstens. 

Waterloo—An ornamental lighting system 
including 135 poles and 675 tungstens was 
installed in 1911, 

Webster City—A new $40,000 municipal 
lighting plant was completed in 1911. 

Woodward—The Woodward Heat & Light- 
ing Co. has been incorporated for $10,000. 


KANSAS. 

Ottawa—tThirty street lamps were installed 
in 1911, 25 are now being put in place and 25 
will be added in 1912. : 

Salina—A private lighting corporation in- 
stalled 50 are lights in 1911. 

KENTUCKY. 


Paris—The construction of 
lighting plant is contemplated. 


and 


lighting system 


a municipal 
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. MAINE. 
Skowhegan—One arc light and 2 incan- 
descent units will be purchased in 1912. 


MARYLAND. 


3altimore—The installation of an orna- 
mental lighting system in the downtown dis- 
trict is contemplated. 

Cumberland—The Merchants and Mfgegrs. 
Assn. proposes to convert the water works 
system power plant into a municipal lighting 
plant. 

Myersville—The construction of an elec- 
tric light plant is contemplated. 


MICHIGAN. 

following improvements 
75 poles, 90 are lights 
and 5 ineandescents. The following is con- 
templated for 1912: <A 200-k. w. generator, 
100 poles, 10 are lights and 50 incandescents. 

Dowagiac—A lighting system was com- 
pleted in 1911 and includes the following: 
5 miles of No. 8 wire, 200 poles, 300 Fostoria 
lamps, and 150 center suspension tungstens. 

Fenton—The construction of a municipal 
lighting plant is contemplated. ; 

Kalamazoo—The city will vote on a $140,- 
000 bond issue to remodel a municipal light- 
ing plant. 

Monroe—During 1911 40 poles and 3,500 
ft. of wire were added to the distribution 
system, and in 1912 50 poles and 3,000 ft. of 
wire will be needed. It is the intention to 
purchase a boiler during 1912. 

St. Johns—A 3-phase generator was pur- 
chased in 1911, and in 1912 20 5-arce light or- 
namental standards will be installed. 

St. Joseph—The city purchased 30 are 
lamps in 1911. 

Ypsilanti—The 
were installed in 1911: 
poles and 25 lamps. 

MINNESOTA. 

Eveleth—The city installed 15 are 
and 51 ornamental posts in 1911. 

Fairmont—The present lighting system in- 
cludes 2 engines, 3 generators and a distribu- 
tion system of 80 poles, 70,000 ft. of wire and 
1,200 tungstens. 

Two Harbors—Two boilers were purchased 
for the combined electric light and water 
plant during 1911. 

Valley City—The 


Cadillac—The 
were added in 1911: 


following improvements 
2,300 ft. of wire, 100 


lamps 





installation of an orna- 


mental lighting system is being discussed 
by the Commercial club. 
MISSISSIPPI. 
Clarksdale—The following improvements 





in 1911: 3,800 ft. of wire, 


were completed 
In 1912 60 


40 poles and 72 tungsten lamps. 
tungsten lamps will be added. 


MISSOURI. 
Bethany—tThe city will purchase a boiler, 
11%, miles of wire and 175 poles. 
Oregon—The city installed a 600-light or- 
namental lighting system in 1911. 


MONTANA. 

Billings—The city purchased 197 
ornamental lighting standards in 1911. 

Chinook—tThe contract for constructing an 
ornamental! light post has been awarded to 
the Two Miracle Co., of Kalispell, Mont. 

Lewiston—The Lewistown power company 
has been incorporated for $200,000 to fur- 
nish the city with light and power. 

NEBRASKA. 

Alliance—The city extended its transmis- 
sion line by 80 poles and 1 mile of wire in 
1911. 

Marquette—A $2,800 bond issue for elec- 
trie light extensions has been voted. 

Norfolk—The city will purchase 32 


5-light 


5-light 


ornamental standards and will construct 5,000 
ft. cf conduit in 1912. 

Omaha— 
lights on 
plated, 


The installation of ornamental 
the park boulevards is contem- 


NEW HAMPSHIRE. 
Littleton—Lighting extensions costing about 
$3,000 were constructed in 1811. 


NEW JERSEY. 

Camden—Chief Electrical Engineer John 
Kelly, Jr., and City Engineer Levi Farnham 
have been instructed to prepare plans for 
street lighting system which will. include 
about 12,000 are lamps and 2,500 incandes- 
cent lamps. 

Jersey City—The present lighting system 
includes 1,806 are lamps. 

Ocean City—Lighting extensions as fol- 
lows were completed in 1911: 10,000 ft. of 
wire, 100 poles, 50 arc lamps and 1,000 tungs- 





tens. In 1912 the city will purchase an en- 
gine and aé_e generator, 500 incandescent 
lamps, 40 arcs, 50 poles and 12,000 ft. of 
wire. 


NEW MEXICO. 
Las Vegas—The city will purchase 100 
tungsten lighting units in 1912. 


NEW YORK. 

Buffalo—The privately owned electric com- 
pany completed the following extensions in 
1911: 35,565 ft. of underground cable, 881,- 
534 ft. of wire, 669 poles, 80216 ft. of con- 
cuit, 247 arcs and 37 ornamental lights. 

Cortland—The city contemplates the 
struction of a conduit system in 1912. 

Middletown—tThe installation of an orna- 
mental lighting system is contemplated. 

Niagara Falls—A merchants’ committee 
has been appointed to arrange for extensions 
to the ornamental lighting system. 

Solvay—Electric light extensions as fol- 
lows were completed in 1911: 1 mile of wire, 
100 poles and 50 street lamps. In 1912 25 
street lamps, 40 poles and 3,000 ft. of wire 
will be added. 

Syracuse—The present system includes 1,- 
741 are lamps and to this number 100 will 
ke added in 1912. 

Weedsport—The construction of a munici- 
pal electric lighting plant is contemplated. 

Yonkers—The United Business Men’s Assn. 
is agitating the question of ornamental street 
lighting. 


con- 











NORTH CAROLINA. 

Rocky Mount—tThe city added 4 arc lights, 
60 poles and 20,000 ft. of wire to the system 
in 1911. 

Statesville—The city extended the trans- 
mission line by 6,000 ft. of wire during 1911. 
NORTH DAKOTA. 
Jamestown—An entire new lighting sys- 
tem is to be installed ‘in the place of an ob- 
solete system. The work will be completed 

in 1912 and will cost about $20,000. 

Valley City—The city extended the trans- 
mission line by 3,000 ft. of wire and 100 poles 
and installed 10 are lamps and incandescents 
costing $1,200. In 1912 3,000 ft. of wire will 
be added and incandescents purchased to an 
amount of $1,200. 

Williston—The transmission line was ex- 
tended by 3,000 ft. of wire in 1911 and in 
1912 an ornamental lighting system including 
18,000 ft. of wire, 3,000 poles and 36 orna- 
mental standards will be installed. 





OHIO. 

Bowling Green—The installation of an or- 
namental lighting system is contemplated. 

Cincinnati—The installation of boulevard 
lights on Pike St., 12th St., Central Ave. and 
4th Ave., is contemplated. 

Dayton—The privately owned lighting cor- 
poration installed 800 are lamps and 3:69 
ornamental lighting standards in 1911. 

Galion—The construction of an ornamental 
lighting system including 182 5-light stand- 
ards and the addition of 100 are lamps is 
contemplated, 

Lucasville—The 


installation of an orna- 











mental street lighting system is contem- 
plated. 

Mansfield—E. A. Merkel has prepared plans 
and estimates for a municipal electric light- 
ing plant at Mansfield, O., including 200 or- 
namental lights. Estimated cost lighting 
system, $74,750; power house, $58,200. 

Mineral Ridge—The installation of a mu- 
nicipal lighting plant is contemplated. 

Newburgh City—A private lighting com- 
pany furnishes 80 are lamps under contract. 

Salem—The Bailey Engineering Co., Alli- 
ance, O., has been retained to prepare plans 
for the tungsten street lighting system. 

Springfield—-Extensions to the lighting sys- 
tem are contemplated. 

Youngstown—The installation of an orna- 
mental lighting system in the downtown dis- 
trict is contemplated. 





OKLAHOMA. 


Altus—The present lighting system includes 
30 miles of wire, 1,000 poles, 29 are lamps 
and a power system, which includes 2 engines, 
3 boilers and 2 generators direct connected. 
About 2 miles of wire and 75 poles will be 
added in 1912. 

Clinton—The following extensions are con- 
templated for 1912: 2 miles of wire, 75 poles 
and 12 ares. 

Durant—The power for the 42 are lamps 
which comprise the lighting system is fur- 
nished by 2 boilers, 2 engines and 2 gener- 
ators. Extensions to cost about $5,000 are 
contemplated in 1912. 


PENNSYLVANIA. 


Conneautville—A franchise has been grant- 
ed the Peoples Light Co., of Meadville, Pa., 
to furnish electricity for lighting purposes. 

Duquesne—A council committee is investi- 
cwrew the question of ornamental street 
ights. 

Media—The following improvements were 
constructed in 1911: 1 engine, 1 boiler, 1 
generator, 98 ares and 200 tungstens. 

New Castle—The construction of a munici- 
pal lighting plant is being urged. 

Pittsburg—The Allegheny County Light Co. 
has been given a contract for lighting the city 
for a period of 5 years. 

Titusville—The installation of an _ orna- 
mental lighting plant is contemplated. 


RHODE ISLAND. 
Cranston—The following improvements 
were completed in 1911: 2,000 ft. of wire, 
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15 poles and 20 incandescents. In 1912 2,000 
ft. of wire, 20 poles and 20 incandescents will 
be purchased. 


SOUTH CAROLINA. 
Orangeburg—The lighting system includes 
the following: 1,000 ft. of wire, 50 poles and 
22 tungstens and 1 engine and generator set 
direct connected. 


SOUTH DAKOTA. 
Mitchell—The installation of a 48-light 
tungsten system, including 6,700 ft. of gal- 
vanized conduit, is contemplated for 1912. 


TEXAS. 

Beaumont—The Beaumont Electric Light & 
Power Co. will construct an ornamental light- 
ing system on Pearl St. 

Hearne—An entire new electric light p!ant 
will be constructed in 1912. 


UTAH. 


American Fork—The present lighting sys- 
tem includes 100 street lamps. 

Provo—The city paid $2,817 in 1911 for 
207 32-candle power lamps. The construction 
of a municipal lighting plant is being agi- 
tated. 


WASHINGTON. 


Ellensburg—The contract for erecting 124 
cluster lights has been awarded to Evans 
Dickson and Co., Tacoma, Wash. 

Port Angeles—The city is contemplating 
the purchase of 180,000 ft. of wire, 300 poles, 
10 are lights and 250 incandescents. The 
current is supplied by the Olympic Power Co. 

WEST VIRGINIA. 

Parkersburg—The installation of an orna- 
mental lighting system on a number of streets 
is contemplated. Light is furnished by a 
private corporation. 


WYOMING. 
Cowley—wWill build three miles of pole line 
in 1912. 
CANADA. 


Vancouver, B. C.—The installation of 200 
additional are lights and a large number of 
ornamental lights is contemplated. 

Winnipeg, Man.—The J. P. Morgan inter- 
ests, New York, N. Y., have purchased the 
Winnipeg Street Railway line and the light, 
heat and power plant for the sum of $30,000,- 
000. The purchasers announce that $15,000,- 
000 will be expended in extensions. 





GAS LIGHTING IMPROVEMENTS. 


ALABAMA. 


Talladega—The city purchased 5,000 ft. of 
4-in. cast iron pipe in 1911 and will purchase 
2,000 ft. in 1912. 


ARKANSAS. 

Pine Bluff—The present gas lighting sys- 
tem includes the following: 1 high pressure 
and 3 low pressure stations, 66,997 ft. of 4-in., 
4,400 ft. of 3-in., 31,630 ft. of 6-in., 7,000 ft. 
of 10-in.. and 3,400 ft. of 12-in. main and 
20,000 ft. of service pipe. 


INDIANA. 

Indianapolis—The city installed 13 gas 
lamps in 1911. 

P IOWA. 
; Carroll—The city will eonstruct a gas plant 
including about 5 miles of distribution mains. 

Newton—The city constructed a new gas 
_— including 1% miles of mains during 
911. 





MICHIGAN. 


_ Cadillac—The city constructed the follow- 
ing gas plant improvements during 1911:  1,- 


063 ft. of pipe, 3 lamps, 3,339 ft. of services 
and plant additions costing $1,200. 


MONTANA. 


Billings—The city will construct 5 miles of 
gas mains during 1912. 


NEW JERSEY. 


Ocean City—The city constructed 5,000 ft. 
of gas mains in 1911 and wil construct 12,- 
000 ft. in 1912. 


NEW YORK. 


Buffalo—The privately owned gas company 
constructed 22.25 miles of natural gas mains 
and 4.78 miles of artificial gas main and in- 
stalled 554 lamps during 1911. 

Solvay—About 4 miles of gas mains were 
constructed in 1911 and 2 miles will be com- 
pleted in 1912. 


OHIO. 
Dayton—The Dayton Gas Co. operates the 
gas plant and will install 1,646 incandescent 
lights as needed. 






} 







320 





MUNICIPAL ENGINEERING. 


GARBAGE COLLECTION AND DISPOSAL. 


ALABAMA. 
Sheffield—Garbage is dumped on the com- 
mon, and the collection system comprises 
2 horse-drawn wagons and 50 cans. 


ARIZONA. 


Jerome—The collection system includes 1 
wagon and 2 horses and the garbage is 
dumped. 

Pine Bluff—The city purchased the follow- 
ing for the garbage department during 1911: 
7 wagons, 3 horses and 30 cans; and they 
will purchase 12 wagons, 6 horses and 24 
cans during 1912. 


CALIFORNIA. 
Alameda—tThe garbage is hauled by wagons 
and dumped on a salt marsh 2 miles south 
of the city. 


CONNECTICUT. 


Hartford—The garbage is disposed of by 
contract. 

Waterbury—During 1911 the garbage was 
fed to hogs. Contract has been given for 
collection and disposal. 


GEORGIA. 


Columbus—The city purchased 12 garbage 
carts, 12 mules, and 200 tin cans during 1911. 

Rome—tThe city will purchase 6 garbage 
carts during 1912. : 


ILLINOIS. 


Freeport—The present garbage 
system includes 3 wagons, and 8 horses. 
garbage is dumped upon the ground. 


INDIANA. 


Ft. Wayne—The city purchased 10 garbage 
wagons and 24 horses during 1911, and con- 
structed a disposal plant. In 1912 2 wagons 
and 30 horses will be purchased and an ad- 
dition to the disposal plant will be built. 

Indianapolis—A contract for the disposal 
of garbage for a period of 6 years from 1911 
was let for $48,000 per year. 

New Albany—The city purchased 2 
bage dump wagons during 1911. 

Seymour—One garbage wagon is operated 
by the city and 1 by contract for the disposal 
of refuse. 


disposal 
The 


gar- 


IOWA. 
Iowa City—The city hauls the garbage in 
2 wagons and disposes of it by feeding. 
Newton—The city purchased 20 garbage 
cans in 1911. 





KANSAS. 


Ottawa—tThe city will construct an incin- 
erator plant and will purchase 2 garbage 
wagons and 3,000 cans in 1912. 


KENTUCKY. 


Dayton—The city purchased 3 garbage 
carts and 6 horse§S in 1911, and will purchase 
the same in 1912. 

Lexington—The city crematory is operated 
by contract at $11,000 per year. During 1911 
6 wagons and 9 horses were purchased and 
a like number will be purchased in 1912. 


MASSACHUSETTS. 

East Hampton—tThe garbage is disposed of 
by contract. 

Newton—Bids are now being received for 
disposal of garbage by contract. 

Sprinzgfield—The garbage collection system 
— 10 wagons, 8 sleighs, 14 horses and 

mules. 


“and in 


MICHIGAN. 


Menominee—The garbage is disposed of by 
dumping upon the ground. 


MINNESOTA. 
Mankato—Garbage is collected by 1 wagon 
and is dumped upon the ground. 
Red Wing—tThe collection and disposal is 
made by contract. 


MISSISSIPPI. 


Clarksdale—The garbage collection system 
includes 1 wagon, 1 cart and 3 horses. 

Greenville—The garbage is hauled and 
dumped into the river. A garbage scow was 
constructed in 1911 at a cost of $2,500. 

Jackson—The garbage disposal system in- 
cludes 1 incinerator, 10 wagons and 15 
horses. 


MISSOURI. 
Kansas City—Garbage is disposed of by 
contract. 
MONTANA. 
Billings—The garbage collection 
consists of 3 wagons and 7 horses. 
NEW HAMPSHIRE. 


Laconia—Garbage is collected by 2 °horse- 
drawn wagons and hauled to a public dump. 


system 


NEW JERSEY. 


Ocean City—The city purchased 3 garbage 
wagons and 6 horses in 1911 and will pur- 
chase 2 wagons and 4 horses in 1912. 


NEW YORK. 


Buffalo—The disposal of garbage and ashes 
is by contract. The city maintains a Heenan- 
Froude furnace, which was completed before 
1911, and additional furnace was built in 1911, 
1912 an elevated entrance, storage 
bins, picking belts and mixing floors will be 
completed. 

Syracuse—A reducing plant was construct- 
ed, 15 wagons and 36 cans were purchased in 
1911. 


NORTH CAROLINA. 
Greenville—The city will purchase 2 gar- 
bage wagons or carts and 50 cans in 1912. 
Rocky Mount—The city purchased 4 gar- 
bage carts and 4 mules in 1911. 
Statesville—The city purchased 1 garbage 
wagon and 2 horses in 1912. 


NORTH DAKOTA. 


The garbage is hauled in two wagons and 
dumped upon the ground. 


OHIO. 
Bucyrus—The city purchased 2 
wagons and 4 horses in 1911. 
Dayton—The city constructed a disposal 
plant and purchased 15 garbage wagons in 


garbage 


Greenville—The city purchased 2 garbage 
carts in 1911. 

Newburgh City—The garbage is haulea by 
1 wagon to a garbage plant at Cleveland, O. 


OKLAHOMA, 


Durant—The city expects to install an in- 
cinerating plant. 

Frederick—The construction of a garbage 
incinerator is contemplated. 

Muskogee—A garbage plant was erected in 
1911 at a cost of $21,000, which, with horses, 
wagons, etc., amounted to $30,000. 
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OREGON. 
The sum of $75,000 has been appropriated 
for a collection system, which will be put in 
operation early in 1912. 


PENNSYLVANIA. 


Bradford—A garbage collection system is in 
prospect. 

Erie—A disposal plant will be built and 
outfit of horses, wagons, cans, etc., for mu- 
nieipal collection, in 1912. 

Media—The garbage is disposed of by con- 
tract. 

Swissvale—A contract has been let for the 
disposal of garbage to the American Reduc- 
tion Co., at $360 per month. 

Westchester—The garbage collection sys- 
tem includes 3 horses and 3 carts. 


RHODE ISLAND. 


Cranston—The garbage is collected in 4 
carts and is fed to swine. 
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SOUTH DAKOTA. 


Hot Springs—A garbage collection system 
was introduced in 1911 and several addi- 
tions are planned for 1912. 


TENNESSEE. 


Columbia—The garbage collection system 
includes 2 wagons, 3 carts and 7 mules, 


UTAH. 


Provo City—Garbage is collected in 1 
wagon and hauled to a public dump. 


WEST VIRGINIA. 


Parkersburg—Garbage is disposed of by 
contract. 


WISCONSIN. 
Janesville—Garbage is disposed of by pri- 
vate contract. 
Superior—The garbage collection system in- 
cludes 4 wagons, 8 horses and 200 cans. 





STREET 


CALIFORNIA. 


Alameda—tThe city uses the lettered lamp 
post street sign. 

Jackson—The city purchased street signs 
at a cost of $100 in 1911. 


CONNECTICUT. 


Ansonia—The city purchased 300 enamel 
street signs in 1911 and will purchase 100 
in 1912. 

Hartford—All metal signs are being re- 
newed. 

Southington—The city 
enamel signs. 


has ordered 100 


IDAHO. 


Boise City—The city will purchase 175 
wood street signs in 1912. 


ILLINOIS. 


Canton—The city purchased 200 enamel 
street signs in 1911 

Freeport—A system of metal 
signs has been recently installed. 

Peoria—The sum of $250 has been ap- 
propriated for the purchase of street signs. 


INDIANA. 

Ft. Wayne—The city purchased 10,000 
enamel and 3,000 sidewalk signs in 1911, 
and will purchase 6,000 enamel and 1,000 
sidewalk signs in 1912. 

Ligonier—The city purchased 200 enamel 
signs in 1911. 

Seymour—tThe city purchased 300 metal 
signs in 1911. 





street 





IOWA. 


Carroll—The purchase of metal 
signs is contemplated. 

Webster City—-Wooden signs were in- 
stalled throughout the city during 1911. 


KANSAS. 


_Ottawa—The city purchased 60 sidewalk 
signs in 1911 and in 1912 will purchase 
1,200 enamel signs and 50 sidewalk signs. 


street 


KENTUCKY. 


Lexington—The system of street signs 
includes enamel markers for houses and 
posts and metal signs in the sidewalks. 


MAINE. 


Skowhegan—The city will 
wooden signs in 1912. 


purchase 100 


SIGNS. 


MARYLAND. 


Brunswick—The purchase of street signs 
is being discussed. 


MASSACHUSETTS. 


North Attleboro—The ’system includes a 
number of wooden signs which are re- 
painted each year. 

Springfield—Approximately 200 enamel 
signs were purchased in 1911, and 1,000 
will be needed in 1912. 

Westfield—The city purchased 50 enamel 
signs in 1911. 


MICHIGAN. 
Menominee—The street names are 
stamped in the cement sidewalks. 
Monroe—The city will purchase 450 wood 
signs in 1912. 


MISSISSIPPI. 


Jackson—The present system 
400 enamel signs and 50 tile signs. 


MISSOURI. 


Kansas City—All street signs are placed 
in the sidewalks. 


NEW HAMPSHIRE. 


Laconia—The city purchased 50 wood 
signs in 1911 and will need 100 in 1912. 


NEW JERSEY. 
Ocean City—The city purchased 50 metal 
signs in 1911 and will purchase 20 in 1912. 
Trenton—The city will purchase 1,000 
enamel signs in 1912. 


‘ NEW YORK. 

Auburn—About 60 wood and 80 metal 
signs were purchased in 1911 and 50 wood 
signs will be needed in 1912. 

Buffalo—The city installed 57 enamel 
signs and 128 cast iron plate signs in 1911 
and will purchase 50 enamel and 100 cast 
iron signs in 1912. 

Plattsburg—About 200 enamel signs were 
installed in 1911. 

Syracuse—About 5,000 enamel and metal 
signs were purchased in 1911. 


NORTH CAROLINA. 
Greenville—The city will need 200 street 
signs, kind not stated, in 1912. 


OHIO. 


Canton—The city will purchase 5,000 
cast iron sign posts in 1912. 


includes 
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Dayton—About 200 enamel signs were 
placed in 1911. 
installed 550 enamel 


Fostoria—The city 
signs in zs 
OKLAHOMA. 
Bartlesville—The city purchased 50 metal 
signs in 1911. 
Frederick—The installation 
plete system of street signs 
plated. 


of a com- 
is contem- 


PENNSYLVANIA. 
3radford—tThe city will purchase 200 en- 
amel signs in 1912. 





East Stroudsburg—The city purchased 
100 enamel signs in 1911. 
Media—The city purchased 500 enamel 





signs in 1911. 

Miners Mills—The borough purchased 105 
enamel signs in 1911. 

Ridgway—tThe city purchased 300 enamel 
signs in 1911 and will need 50 of the same 
in 1912. 

Swissvale—The street signs are placed 
on the light globes at all street intersec- 
tions. 


RHODE ISLAND. 


Cranston—About 50 street signs were in- 
stalled in 1911. 


SOUTH DAKOTA. 
Hot Springs—A complete system of 


street signs was placed in 1911. 


TENNESSEE. 


Maryville—The purchase of street signs 
for the entire city is contemplated. 


TEXAS. 
Terrell—About 25 enamel 
will be needed in 1912. 


street signs 


WASHINGTON. 


Bellingham—Street names put in con- 
crete walks at all street intersections. 


WISCONSIN. 
Janesville—The city purchased 910 en- 


-amel signs in 1911. 








FIRE DEPARTMENT IMPROVEMENTS. 


ALABAMA. 


Decatur—The city purchased 1 horse-drawn 
hose cart, 1 combination hose and ladder 
truck, and 1,500 ft. of hose during 1911. 

Sheffield—The present fire department com- 
prises 1 building, 2 hose carts, horse-drawn, 
1 ladder truck, a Gamewell fire alarm system 
comprising 10 boxes and about 3,000 ft. of 
hose. 


ARIZONA. 


Jerome—tThe fire department equipment in- 
cludes 3 buildings, 3 hand hose carts and 1 
chemical cart and 3,000 ft. of hose. 


ARKANSAS. 

Fort Smith—The city constructed a fire 
station and purchased 2 engines, 1 combina- 
tion chemical and hose wagon and 7,000 ft. 
of hose. 

Helena—The city constructed a two-story 
brick building and bought 1 hose cart, 1 lad- 
der truck and 2,500 feet of hose in 1911. It 
will purchase 2 horses and 1,000 feet of hose 
in 1912. 

Pine Bluff—tThe city will purchase 1,000 ft. 
of hose and_2 horses. 

CALIFORNIA. 

Alameda+—-fhe fire department equipment 
includes 8 ildings, 8 hose carts, 2 automo- 
bile propelled. 

Antioch—The city purchased a combina- 
tion automobile fire engine during 1911. 

San Mateo—The city completed 4 hose cart 
buildings, installed a high pressure fire sys- 
tem and purchased 1 automobile fire engine 
at a total cost of $26,000 during 1911. 


COLORADO. 

Golden—The city purchased 300 ft. of hose 
and 2 bell towers during 1911. 

Salida—The city will purchase an automo- 
bile fire engine and a hose wagon and chemi- 
cal combination during 1912. 

CONNECTICUT. 

Ansonia—The city constructed a fire hall 
and purchased a hose cart during 1911. 

Hartford—During 1911 the city purchased 
1 automobile hose cart and rebuilt 2 horse- 
drawn fire engines, purchased 2 horse-drawn 
ladder trucks and 1 chief’s car. Extensions 





to the fire alarm system, including 5 boxes, 
ft. of wire were purchased and 3,100 
During 1912 


50,000 
ft. of hose were contracted for. 


the following equipment will be purchased: 
3 automobile hose carts, 1 horse-drawn fire 
engine, 1 tractor-drawn fire engine, 2 chief’s 
cars, 5,000 ft. of hose, 10 fire alarm boxes 
and 60,000 ft. of wire. 

Simsbury—The installation and equipping 
of a fire station is contemplated. 

Southington—The purchase of an automo- 
bile chemical engine is contemplated. 

Waterbury—During 1911 an automobile 
fire engine, and automobile chief’s car and 
2,350 ft. of hose were purchased. 


GEORGIA. 
Americus—The city purchased an automo- 
bile combination chemical and hose wagon 


* in TOLi. 


Columbus—During 1911 the following 
equipment was purchased: 1 automobile hose 
cart, 1 automobile fire engine and 1,000 ft 
of hose. During 1912 the city will build a 
station and will purchase 1 automobile hose 
cart and 1,000 ft. of hose. 

Rome—The city purchased an automob’e 
fire engine in 1911 and will purchase another 
in 1912. 

IDAHO. 

Boise City—The city built 3 fire stations 
and purchased the following equipment dur- 
ing 1911: 1 fire alarm system, including 90,- 
000 ft. of wire and 60 boxes, and 3,000 ft. of 
hose. In 1912 1 station will be built, and 
10,000 ft. of wire, 6 boxes and 2,000 ft. of 
hose will. be purchased. 

Payette—The city will construct a station 
house, will purchase 1 ladder truck and 250 
ft. of hose during 1912. 

Rexburg—The city will purchase a complete 
fire alarm system during 1912. 


ILLINOIS. 

3elvidere—The purchase of a combination 
chemical and hook and ladder truck is con- 
templated. 

Freeport—The city constructed 3 depart- 
ment buildings and purchased the following 
equipment during 1911: 3 host carts and 1 
horse-drawn ladder truck. 

Mattoon—tThe city will purchase 1,500 ft. 
of hose during 1912. 

Morris—The city purchased 500 ft. of hose 
during 1911, and in 1912 will increase the 
police alarm system. 

Oak Park—The city has appropriated $10,- 
000 for buildings and equipment. 
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Paris—The city purchased 1 horse-drawn 
hose cart in 1911 and will purchase 1,000 ft. 
of hose in 1912. 

Pekin—The city is contemplating the 
purchase of an automobile combination 
chemical and hose wagon. 

Rochelle—The city purchased one combina- 
tion chemical and hose wagon and 1,000 ft. 
of hose during 1911. 

Waukegan—During 1911 the city purchased 
an automobile fire engine costing $4,500, 
1,000 ft. of hose and erected a $17,000 fire 
station. A $20,000 fire station will be built 
in 1912. 


INDIANA. 


Clinton—The city purchased 500 ft. of 
hose in 1911. 

Columbia City—The city purchased a lad- 
der truck’ and 1,000 ft. of hose in 1911. 

Covington—A chemical engine horse-drawn 
has been purchased. 

Ft. Wayne—The present equipment of the 
fire department includes 8 hose carts, 16 
horses, 8 fire engines with 17 horses, 3 lad- 
der trucks with 7 horses, 2 supply wagons 
with 4 horses, 2 chemical engines, 1 automo- 
bile-drawn, a Gamewell fire alarm system and 
13,000 ft. of hose, all housed in 8 department 
stations. During 1912 2 stations will be 
built, 1 automobile chemical engine and 1,000 
ft. of hose will be purchased. 

Logansport—The city purchased 1,000 ft. 
of hose in 1911. 

Mishawaka—An automobile chemical en- 
gine costing $5,500 and 2,000 ft. of hose were 
purchased in 1911. 

Muncie—Purchased 1,000 feet of hose in 
1911. 

New Albany—tThe city has constructed a 
new fire station and will need 1 horse-drawn 
hose wagon and a new reel house. 

New Castle—The city constructed 1 fire 
station during 1911 and in 1912 will purchase 
an automobile hose cart. 

Richmond—tThe city will purchase an auto- 
mobile chemical engine, for which the con- 
tract has been let. 

Seymour—The present fire system com- 
prises 1 horse-drawn hose cart, 1 horse-drawn 
fire engine, 1 horse-drawn ladder truck, 1 
horse-drawn chemical engine and a complete 
fire alarm system. 

Whiting—The city will purchase an auto- 
mobile ladder truck. 


IOWA. 


Cherokee—The city purchased 500 ft. of 
hose in 1911. 

Decorah—The city purchased 600 ft. of 
hose in 1911. 

Harlan—A horse-drawn chemical engine 
and 200 ft. of hose were purchased in 1911. 

Iowa City—The present fire system which 
is housed in 2 buildings includes 2 hose carts, 
horse-drawn, 1 horse-drawn ladder truck, a 
15-box fire alarm system, with 20,000 ft. of 
wire. 

Manchester—The city has purchased 600 ft. 
of hose. 

Sioux City—The purchase of an automobile 
fire engine is contemplated. 

Waterloo—An automobile hose cart was 
purchased in 1911. 

Winterset—A combination hose and ladder 
truck, horse-drawn, was purchased in 1911. 





KANSAS. 


Hutchinson—One automobile combination 
ladder truck and pumping engine and 2 auto- 
mobile fire engines were purchased in 1911. 

Ottawa—tThe city will purchase a combina- 
tion hose and ladder truck and pumping en- 
gine apparatus and 500 ft. of hose in 1912. 

Pittsburg—The city purchased 1,000 ft. of 
noes in 1911 and will duplicate the order in 

Salina—The city has purchased a combina- 
tion hose and ladder truck and an automobile 
ladder truck. 
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KENTUCKY. 


Dayton—The following fire equipment 
was purchased during 1911: 1 horse-drawn 
hose cart, 1 ladder truck and extinguishers. 

Pineville—The city will purchase 1,000 ft. 
of 4-in. hose. 


LOUISIANA. 


Monroe—The present fire system includes 
2 stations, 1 automobile and 1 horse-drawn 
combination chemical engines. The installa- 
tion of a fire alarm system is contemplated 
for 1912. ‘ 

MAINE. 


Skowhegan—tThe city will purchase 1,500 
ft. of hose in 1912. 


MASSACHUSETTS. 


East Hampton—tThe fire alarm system was 
changed from a one to a four circuit system 
=, 500 ft. of hose was purchased during 

Lawrence—The fire system comprises the 
following: 9 stations, 4 horse-drawn hose 
carts, 4 horse-drawn fire engines, 4 horse- 
drawn ladder trucks, 9 supply wagons, two 
horse-drawn chemical engines, 2 wagon guns, 
4 combination hose and chemical wagons, 1 
water tower, 19,500 ft. of hose and a Game- 
well fire alarm system, including 123 boxes, 
38 miles of wire underground and 52 miles 
of wire overhead. 

Westfield—An automobile combination 
chemical engine was purchased in 1911. 


MICHIGAN. 


Allegan City—Five hundred ft. 
was purchased in 1911. 

Jackson—One automobile chemical engine 
was purchased in 1911 and 2 will be pur- 
chased in 1912. 

Menominee—The fire system which is con- 
tained in 3 station houses inc udes 3 hose 
earts, 1 fire engine, 1 ladder truck and 1 
supply wagon, all horse-drawn, 2,000 ft. of 
hose, and a Gamewell fire alarm system in- 
cluding 68 boxes. 

Monroe—The city purchased 1,500 ft. of 
hose in 1911 and will need 1,000 ft. in 1912. 

Pontiac—One LaFrance automobile chemi- 
cal engine and 1,000 ft. of hose were pur- 
chased in 1911. 

Port Huron—One fire station was con- 
structed and 500 ft. of hose was purchased 
in 1911. In 1912 an automobile hose cart 
and 500 ft. of hose will be needed. 


MINNESOTA. 


Albert Lea—Five hundred ft. of hose was 
purchased in 1911. 

Cloquet—The city purchased a 50,000-gal. 
chemical wagon in 1911. 

Eveleth—Contracts have been let for the 
installation of a 10-box fire alarm system 
and the purchase of 3,300 ft. of hose. 

Faribault—The city purchased 500 ft. of 
hose in 1911. 


of hose 


MISSISSIPPI. 


Greenville—The fire system includes 1 lad- 
der truck, 1 chemical engine and 2,100 ft. of 
hose. Will purchase 1,500 ft. of fire hose 
and 600 ft. of chemical hose in 1912. 

Jackson—The city possesses 4 brick fire 
stations and the following equipment: 2 
hose carts, 2 fire engines, 2 ladder trucks, 
2 combination hose and chemical wagons, all 
horse-drawn, 6,600 ft. of hose, 1 chief’s 
buggy, and a fire alarm system of the Game- 
well type, including 45 miles of wire and 32 
boxes. The city will purchase an automobile 


combination hose and chemical wagon in 
12. 


MISSOURI. 
Bethany—About 600 ft. of hose was pur- 
chased in 1911. 
Sedalia—The purchase of a chief’s automo- 
bile is contemplated. 
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Webb City—A combination hose and 
chemical wagon, automobile — and 
costing $5,000 was purchased in 191 


MONTANA. 


Billings—A fire station costing $20,000 
was built, an automobile hose cart, a Game- 
well fire alarm system, and 1,000 ft. of hose 
were purchased in 1911. 


NEBRASKA. 


Lincoln—The city purchased an automo- 
bile fire engine, an automobile hose cart, and 
3,000 ft. of hose in 1911. 

South Omaha—Two buildings were con- 
structed and 2 horse-drawn hose wagons were 
purchased in 1911. 


NEW HAMPSHIRE. 


Keene—The installation of a battery fire 
alarm system is contemplated. 

Laconia—The ffire system comprises 3 
buildings, 3 hose carts, 1 fire engine, 3 lad- 
der trucks, 1 supply wagon, and 2 chemical 
engines, all horse-drawn, and a Gamewell 
fire alarm system. 


NEW JERSEY. 


Egg Harbor City—The purchase of a horse- 
drawn chemical engine and the installation 
of a fire alarm system are contemplated. 

Elizabeth—Two fire stations will be con- 
structed and an automobile fire engine and 
an =e ladder truck will be purchased 
in 2. 

Glen Ridge—The city purchased a combi- 
nation chemical and hose apparatus, 770 ft. 
of hose and 2,000 ft. of wire during 1911. 
About 700 ft. of wire, 1 fire alarm box and 
300 ft. of hose will be purchased in 1912. 

Ocean City—The city purchased an auto- 
mobile chemical engine and 2,000 ft. of hose 
in 1911, and the purchase of 2,000 ft. of hose 
and the extension of the fire alarm system 
is contemplated for 1912. 

South Amboy—tThe purchase of a Seagrave 


combination hook and ladder truck is con- 
templated. 
NEW MEXICO. 
hose was 


Las Vegas—About 1,000 ft. of 
purchased in 1911. 


NEW YORK 

Auburn—tThe following equipment was pur- 
chased in 1911: 1 automobile chemical 
wagon and 1 fire alarm box. The construc- 
tion of a fire station, the purchase of 2 
tractors and 2 fire alarm boxes is contem- 
plated for 1912. 

Binghamton—A combination automobile 
hose cart and a horse drawn aerial ladder 
truck was purchased in 1911. 

Buffalo—A national police and fire alarm 
system including 20 miles of wire and 16 
boxes was installed in 1911 and 6,000 ft. of 
hose were purchased. A fire station will be 
constructed and a combination pumping en- 
gine and chemical truck automobile propelled 
will be purchased. 

Geneseo—The purchase of 900 ft. of hose 
is contemplated for 1912. 

Little Falls—The city purchased 1,000 ft. 
of hose in 1911 and will purchase a like 
amount in 1912. 

Plattsburg—The city purchased 2,000 ft. 
of hose in 1911 and will purchase 1,000 ft. in 
1912. 

Syracuse—One station was constructed, a 
fire alarm system installed and 2,500 ft. of 
hose was purchased in 1911. The purchase 
of 1 combination hose and chemical appara- 
tus, automobile propelled, a chief’s automo- 
bile and 2,000 ft. of hose and the erection of 
a fire station is contemplated for 1912. 

Utica—A small fire station will be con- 
structed in 1912, 


NORTH CAROLINA. 


Rocky Mount—The following apparatus 
was purchased in 1911: 2 horse-drawn hose 
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carts, 1 horse-drawn fire engine, and 1 horse- 
drawn ladder truck. The installation of a 
20-box fire alarm system with 10 miles of 
line is contemplated for 1912. 

Statesville—A horse-drawn ladder truck 
costing $5,500 was purchased in 1911. 


NORTH DAKOTA. 


Grand Forks—A city hall building and fire 
station costing $80,000 has been completed. 


OHIO. 

Barberton—The city purchased 1 triple 
combination 90-h.p. Webb automobile fire en- 
gine, 2 combination hose and chemical en- 
gines, 5 Garle fire alarm boxes and 1,000 ft. 
of hose during 1911. The purchase of a 
triple combination automobile pumping en- 


gine 1% miles of wire and 8 fire alarm 
boxes is contemplated for 1912. 
Bucyrus—A chemical engine, automobile 


propelled, and 2 fire alarm boxes were pur- 
chased in 1911. 

Canton—The city will purchase 2 or 3 
automobile fire engines, 1 automobile fire 
truck, 1 automobile supply wagon, 1 automo- 
bile chemical engine and 7,800 ft. of hose and 
will construct a fire station during 1912. 

Circleville—The purchase of an automobile 
combination pumping engine and _ hose 
wagon is contemplated. 

Conneaut—The city will purchase a hose 
drying tower. 

Dayton—The present fire system which is 
contained in 16 stations includes 3 hose carts, 
9 fire engines, 5 ladder trucks, 3 supply wag- 
ons, 13 combination hose and _ chemical 
wagons, all horse-drawn, 32,000 ft. of hose 
and a Gamewell fire alarm system of 262 
boxes, 81 miles of overhead and 24,900 ft. of 
underground wire. The city will construct a 
fire station and will purchase 3 automobile 
combination hose and chemical wagons and a 
chief’s automobile during 1912. 

Galion—The purchase of 500 ft. of hose is 





contemplated. 
Lorain—An automobile hose cart, an auto- 
mobile ladder truck, and 3,000 ft. of hose 


were purchased during 1911 and a fire sta- 
tion costing $40,000 was erected. 

Marion—The city will construct a central 
fire station and will purchase 2 automobile 
hose wagons in 1912. 

Newburgh City—The fire system 
1 hose cart and 1,100 ft. of hose. 

Piqua—The purchase of 1,000 ft. of hose is 
contemplated. 

Sandusky—The construction of a fire sta- 
tion is contemplated. 

Wapakoneta—The city purchased 500 ft. 
of hose in 1911. 


OKLAHOMA. 


Altus—The city purchased an automobile 
combination hose cart in 1911 

Alva—A fire station was constructed and 
the following equipment was purchased: 2 
hose carts and 1 combination hose and chemi- 
cal engine horse-drawn, and 2,000 ft. of hose. 

Bartlesville—A fire station was constructed 
and the following equipment purchased dur- 
ing 1911: 1 automobile hose cart, 1 hose 
cart, 1 fire engine, and 1 ladder truck, all 
horse-drawn, and 1 combination chemical en- 
gine, automobile propelled. 

Chandler—The city will purchase 1,000 ft. 
of hose in 1912. 

Clinton—The city will purchase an auto- 
mobile hose cart in 1912 

Frederick—The city constructed a fire sta- 
tion and purchased 2,000 ft. of hose in 1911. 
The equipment comprises an automobile 
chemical engine and a horse-drawn hose cart. 


OREGON. 
Portland—Three stations were built and 
the following equipment was purchased dur- 
ing 1911: 2 combined chemical and hose 
wagons, automobile propelled, 1 automobile 


includes 


supply wagon, 2 automobile runabouts, a fire 
boat, 14,750 ft. of hose, 15 fire alarm boxes 
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and 34,300 ft. of wire. During 1912 7 sta- 
tions will be built and the following appara- 
tus purchased: 8 combined chemical and 
hose wagons, automobile propelled, 1 auto- 
mobile fire engine, 1 automobile ladder 
truck, 1 supply wagon, 1 fire boat, 2 auto- 
mobile runabouts, 16,100 ft. of hose, 60 fire 
alarm boxes and 58,100 ft. of wire. 


PENNSYLVANIA. 


Bradford—aA brick fire station will be con- 
structed in 1912 and an automobile chemical 
engine and 1,500 ft. of hose will be purchased. 

Carlisle—The purchase of an automobile 
pumping engine or chemical wagon is con- 
templated for 1912. 

Catasauqua—The fire system comprises 2 
stations, 4 hose carts, 2 fire engines and 2 
ladder trucks. 

Claysville—The fire system comprises 1 
hose cart and 800 ft. of hose. 

Indiana—The construction of a municipal 
building and fire station combined, to cost 
$17,000, is contemplated. Contract will be 
let April 20. 

Latrobe—The fire system which is con- 
tained in 6 stations includes 5 hand hose 
carts, 1 horse-drawn ladder truck and 1,500 
ft. of hose. 

Media—The fire system includes 1 station, 
1 horse-drawn hose cart, 1 engine, 1 ladder 
truck, 1 chemical engine, all horse-drawn, and 
500 ft. of hose. 

Ridgway—tThe city will purchase a horse- 
drawn hose cart and 500 ft. of hose in 1912. 

Sayre—The purchase of 500 ft. of hose is 
contemplated. 

Swissvale—The fire system includes 1 sta- 
tion, 3 hand hose carts, 1 horse-drawn hose 
cart, 1 horse-drawn ladder truck, 2,300 ft. of 
hose and a Gamewell fire alarm system of 
14 boxes and 39,700 ft. of wire. The city 
will purchase an automobile hose cart in 
1912. 

Westchester—The city purchased 1,500 ft. 
of hose in 1911. 


RHODE ISLAND. 


Cranston—The city purchased 6 hose 
earts, 1 automobile propelled, 1 fire engine, 
6 ladder trucks, 1 automobile propelled, 6 
supply wagons, 5,000 ft. of hose, 25 fire 
alarm boxes and 5 miles of wire. The pur- 
chase of 2,000 ft. of hose is contemplated. 

Woonsocket—A fire station to cost about 
$14,000 is contemplated. 


SOUTH CAROLINA. 


Orangeburg—One horse-drawn hose cart 
was purchased in 1911 and the purchase of 
an American LaFrance combination chemical 
engine and 1,000 ft. of hose is contemplated 
for 1912. . 

SOUTH DAKOTA. 

Hot Springs—The fire system which is con- 
tained in 3 stations includes the following: 3 
hose carts, 1 ladder truck and an 18-box fire 
alarm system with 3% miles of wire. 

Yankton—The city purchased 500 ft. of 
hose in 1911. 


TENNESSEE. 
Columbia—The fire equipment comprises 1 
combination chemical and hose wagon. 
TEXAS. 


Cuero—The city purchased a fire alarm 
system costing $1,500 and 500 ft. of hose. 
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The purchase of 1,000 ft. of hose and 2 auto- 
mobile hose carts, for which the contracts 
have been let, is contemplated for 1912. 

Terrell—The purchase of an automobile 
fire engine to cost about $7,500 is contem- 
plated. 


UTAH. 


Provo City—One horse-drawn 
was purchased in 1911. 


VERMONT. 
Enosburg Falls—The fire system comprises 
4 hose carts and 2,000 ft. of hose. 
St. Albans—The city purchased a horse- 
drawn ladder truck in 1911 and will purchase 
1,000 ft. of hose in 1912. 


hose cart 


WASHINGTON. 


Bellingham—tThe city installed a Game- 
well system and bought 4,000 feet of hose in 
1911. It will buy a combination auto truck 
in 1912. 

Hoquiam—The ffire system includes 3 
buildings, 1 fire engine, 2 horse-drawn fire 
engines, 1 hand ladder truck, 3 horse-drawn 
combination chemical engines, 6,200 ft. of 
hose, and a Gamewell fire alarm system in- 
cluding 27 boxes and 15 miles of wire. 

Port Angeles—The construction of a fire 
station and the purchase of the following 
equipment is contemplated for 1912: 1 horse 
drawn fire engine, one horse-drawn ladder 
truck, 2 automobile supply wagons, and 1,200 
ft. of hose. 

Spokane—One automobile hose cart, 2 
horse-drawn fire engines, 1 automobile chem- 
ical engine, 1 chief’s auto, 3,000 ft. of hose, 
25 fire alarm boxes and 10 miles of wire were 
purchased during 1911. 


WEST VIRGINIA. 


Moundsville—The city will purchase 1 auto- 
mobile fire truck and 2 ladder trucks in 1912. 

Parkersburg—2,000 ft. of hose was pur- 
chased in 1911. 


WISCONSIN. 


Ashland—One horse-drawn hose cart was 
purchased in 1911 and 2 horse-drawn hose 
oe and 1,000 ft. of hose will be needed in 
DePere—The city purchased 500 ft. of hose 
in 1911 and will purchase 700 ft. in 1912. 

Janesville—An automobile hose cart was 
purchased in 1911 and 6 fire alarm boxes will 
be needed in 1912. 

Waupaca—tThe city purchased 1,000 ft. of 
hose during 1911. 


WYOMING. 


Cheyenne—The present fire system  in- 
cludes 2 stations, 2 horse-drawn hose wag- 
ons, 1 automobile combination chemical and 
hose wagon, 1 horse-drawn aerial truck, 2 
30-gal. chemical engines and 1 45-gal. auto- 
mobile chemical engine, 5,000 ft. of hose, 1 
chief’s buggy and a 36-box Gamewell fire 
alarm system with 6 miles of overhead wire 
and 4 miles of underground wire. In 1912 
the city will construct a pumping station and 
will purchase 1 2-horse hose cart, 1 mile of 
wire, 3 fire alarm boxes, chief’s automobile 
and 11 ft. of hose, the latter of which has 
been contracted for. 
































Progress in Good Roads.—Houston Public Improvement Law. 





Recent Progress in the Good Roads Cause. 
(Continued from Page 197, March Number.) 
SOUTH CAROLINA. 


The state of South Carolina at present has 
no laws giving the state any control over 
road construction, gives no state aid and 
has no state highway officials. The South 
Carolina Geological Survey, M. W. Twitch- 
ell, State Geologist, collects data regarding 
road work as opportunity offers, but has no 
duties in this respect and no special funds 
to pay expenses. The State Commissioner of 
Agriculture also collects some road statistics. 

The state has 32,075 miles of road, al- 
though a detailed estimate of road mileage 
made in 1904 gave nearly 10,000 miles more 
length than the last report. Of the roads 
3,535 miles, or 11.02 per cent have been 
improved, largely as sand-clay roads, of 
which there are 3,218 miles. Of the better 
surfaces there are 154 miles of macadam, 
131 miles of gravel and 32 miles of shell 
roads. 

The mileage of improved roads varies from 
zero in six counties to 450 in one, or from 
zero to 64.35 per cent of all the roads in the 
county. However, the county with the high- 
est mileage of improved roads has but 2% 
miles of macadam, all the rest being sand- 
clay. One county has 20 miles of macadam 
and 45 miles of gravel road in a total of 
1,000 miles, and no other county has as many 
miles of the harder surface roads. 

In the 23 counties reporting cost of build- 
ing roads the average cost of sand-clay roads 
is computed as $415 a mile; of gravel roads 
$1,183 and of macadam roads $3,252, the lat- 
ter average being brought up from about 
$2,500 a mile by the influence of one county, 
which reports a cost of $7,000 a mile for 
macadam roads. Another report states that 
sand-clay roads can be built 30 feet wide for 
$450 a mile and maintained by monthly 
attention from a gang of 5 convicts at about 
$10 a mile a year. 

There are several county and district good 
roads associations and a state association 
which are agitating the issuance of county 
bonds for road building and a state highway 
organization. It is estimated that more than 


$1,000,000 will be spent on new road con- 
struction in the state during 1911. 

In most of the counties of the state boards 
of three county commissioners have charge 
of the county roads. A few counties have 
boards which consist of the chairmen of the 
township boards. Each county has a super- 
visor. Each township in a county is a road 
district and a road overseer is appointed for 
each, who takes charge of the work on the 
roads. 

South Carolina has a population of 1,515,- 
400, which is increasing 10 or 15 per cent 
each decade. Its 43 counties range in popu- 
lation from 17,000 to 89,000. 


SOUTH DAKOTA, 


South Dakota has a highway commission 
appointed under the first state highway law, 
which was passed in 1911. The law carried 
no direct appropriation, but the commission 
has charge of the construction at state ex- 
pense of certain roads on state lands. John 
Parmley, Ipswich, is the chairman of the 
commission and Samuel H. Lea, Pierre, is 
state engineer, 

The state engineer has made a reconnais- 
sance for the South Dakota part, from White 
Rock to Yankton, of what is called the Meri- 
dian road, which is to run from Winnipeg, 
Canada, to Galveston, Tex. The length of 
this part is 275 miles. 

The state now has 56,354 miles of road, of 
which only 286 are improved, or 0.5 of one 
per cent. Of the improved roads 147 miles are 
gravel, 10 are macadam and 129 are sand- 
clay. One county has 75 miles of gravel road, 
which is 5 per cent of its total mileage. No 
other county has as much, and 50 counties 
have no improved roads. 

County roads are in charge of boards of 
three county commissioners. Counties not 
divided into townships are divided into one 
or more road districts with a supervisor for 
each. County supervisors divide their town- 
ships into suitable road districts and appoint 
an overseer for each district. 

South Dakota has a population of 583,888, 
which is increasing over 45 per cent per 
decade. Its 68 counties range in population 


from 100 to 30,000. 
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TENNESSEE. 


Tennessee has no state road department 
and the state does not aid in road building. 
Many counties have bonded themselves heav- 
ily for good roads and there is at present a 
strong effort to complete a highway from end 
to end of the state, Memphis to Bristol, to be 
built by the counties through which it passes. 
A general specification for this road has been 
prepared. The engineer of Madison County 
has described the work in his county which 
results in a cost of $5,300 per mile, of which 
75 per cent is the cost of the novaculite used, 
hauling, and putting it down, and the other 25 
per cent is for grading and draining; and in 
sand-clay roads costing $1,500 a mile, and 
maintained with the road-drag at a cost of 
$5 a year. It is estimated that the counties 
of Tennessee will spend nearly $4,000,000 on 
new construction in 1912. 

There are 45,913 miles of road in the state, 
of which 5,353.5 miles have been improved, 
or 11.66 per cent. Of the improved roads 
2,684 miles are macadam, 2,542.5 miles are 
gravel and 127 miles are sand-clay. The 
mileage of improved roads varies from zero 
in 31 counties to 600 in one county or 24 
per cent. Two counties have 55 and 58 per 
cent of their roads improved. 

The average cost of macadam roads in the 
24 counties reporting is $2,727 a mile; of 
gravel roads is $1,697, 16 counties reporting ; 
and of sand-clay roads is $1.050, 3 counties 
reporting. 

The county roads are in charge of the 
county court which appoints 3 superintend- 
ents, of which the chairman or judge is one, 
to see that turnpike and toll roads are main- 
tained. The county is divided into districts 
and a road commissioner is appointed for 
each district who, in turn appoints an over- 
seer for each 5 miles or less of road in his 
district. 

Tennessee has a population of 2,184,789, 
which is increasing about 10 per cent per 
decade. Its 96 counties range in population 
from 3,000 to 191,000, all but four being be- 
low 42,000. 


TEXAS. 


Texas has no state road department and 
does not appropriate state funds in aid of 
road building. A number of counties in the 
more thickly settled districts have bonded 
themselves heavily for road construction in 
recent years. These bond issues have been 
from $150,000 to $1,600,000 per county, ten 
counties having voted $4,550,000 of bonds in 
1911, and 49 counties having voted $8,915,000. 
Much of this amount is available for con- 
struction in 1912. 


The state has 128,971 miles of road, of 
which 4,896 or 3.8 per cent have been im- 
proved. The improved roads consist of 3654 


miles of stone, 2,126 miles of gravel, 2,253% 
of sand-clay, 126 miles of shell and 25 
miles of macadam with shell top. 


The sand-clay roads are new within the 
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past five years, and the gravel and broken 
stone roads have each increased about 200 
miles in that time, and the shell roads about 
100 miles. The stone roads are all in 10 
counties and nearly all in four, those in 
which Beaumont, Austin, Taylor and Decatur 
are located. The shell roads are in six coun- 
ties in the vicinity of Galveston, Houston and 
Corpus Christi, 

One county has improved 54.11 per cent of 
its roads, nearly all with sand-clay and all 
those which have improved over 20 per cent 
of their roads have used sand-clay or gravel, 
according to local conditions, except Aransas 
county which has paved 10 miles of its 44 
with shell, and Comal county which also has 
20 miles of macadam. 

The average cost of road construction in 
the counties reporting is $168 a mile for 
earth roads, $593 for sand-clay, $3,083 for 
shell, $1,708 for gravel and $2,160 for mac- 
adam. 

The county roads are in charge of commis- 
sioners’ courts of 4 members each. They 
divide their counties into road precincts and 
appoint an overseer for each. 

Texas has a population of 3,896,542, which 
is increasing about 30 per cent per decade. 
Its 145 counties range in population from 65 
to 136,000. 





Houston’s New Public Improvement Law. 


The citizens of Houston have adopted an 
amendment to the city charter which opens 
the way to greatly improved conditions in 
the street paving of the city. 

According to the terms of the amendment, 
whenever two-thirds of the owners of the 
front feet of property abutting on any high- 
way, proposed to be improved, shall petition 
the city council to make improvements there- 
on, and designate the nature of the pro- 
posed improvements, and the limits within 
which they are to be constructed, the kind 
of pavement and the materials to be used, 
agreeing to pay the whole cost of construct- 
ing curbs (if any) and two-thirds of the 
cost of other improvements in front of the 
property of the owners abutting upon the 
highway to be improved, exclusive of the 
portion payable by the owners of railroads 
and street railways, the city council shall 
receive such petition and cause the same to 
be filed. 

The petition shall remain on file with 
council not less than five days before the 
date fixed by it for acting upon the petition. 
On that date the city council shall consider 
the petition and hear any objections thereto 
which may be made by any owner of prop- 
erty abutting the improvement, or any party 
interested therein, and if the said petition 
is found to be in due form, and the owners 
of at least two-thirds of the front feet of 
property abutting upon the improvement 
have signed the same, the council shall, by 
resolution, order the making of such im- 
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provements, and the passage of such resolu- 
tion shall be conclusive of the regularity and 
legality of such petition, and the public 
necessity and general benefit of such im- 
provements. 

The petitioners have the right to direct 
the construction of the kind of pavement 
specified in the petition, and of the other 
improvements described, and the use of the 
materials designated and to stipulate the 
maximum cost per cubic or square yard of 
improvements, or front foot of abutting 
property, at which the work of constructing 
the improvements shall be let, and no con- 
tract shall be let for a greater cost than is 
stipulated. 

The council may only refuse to grant 
petition for the reason that there are no 
funds legally available out of which the 
city’s portion of the cost of the proposed 
improvements can be appropriated. 





Discharge of Ohio River. 


In volume of water the Ohio river is the 
main tributary of the Mississippi. Its mean 
discharge, according to the records of the 
United States Geological Survey, is about 
300,000 cubic feet per second, which is much 
more than the discharge of the St. Lawrence 
river at Ogdensburg, N. Y., although the 
drainage area of the St. Lawrence is nearly 
twice that of the Ohio. The maximum flow 
of the Ohio is approximately 1,500,000 cubic 
feet per second—about thirty times the low- 
water flow. 

A comparison of records of flow of the 
Ohio river with those of the Upper Mississip- 
pi and Missouri shows that although its 
drainage area is but one-third that of the 
combined Mississippi and Missouri its mean 
and low-water flow is 1.3 times as great as 
their combined flow, and its maximum flow 
is 1.5 times as great. This fact is accounted 
for by the greater rainfall in the Ohio basin 
and by the general character of the region. 

The Ohio basin affords many opportunities 
for storage, especially on the southern tribu- 
taries. From topographic maps of the Geo- 
logical Survey covering part of the drainage 
area of the Ohio, a large number of reservoir 
sites have been located, some of them of 
enormous capacity. Careful surveys would 
undoubtedly show many suitable sites for 
dams that would impound large reservoirs. 





Automobile Garbage Trucks in Cleveland. 


To enable Director of Public Service 
Springborn to work out a new system of 
garbage collection which will require the 
establishment of four statfons and the ser- 
vices of auto trucks for long hauls to the 
central station on Canal road, the council 
committees on finance and appropriations of 
Cleveland, O., have voted to allow the gar- 
bage department $150,000 instead of the 
$123,000 originally asked for. The estab- 


lishment of the four sus-stations will re- 
duce the present long haul, and the use of 
the automobile garbage trucks will greatly 
increase the efficiency of the collection ser- 





vice. Ten-ton automobile trucks, each 
drawing four trailers, will be used. 
Vincennes’ Rented Sewer System. 
After months of re-arranging of con- 


tracts, the city council has at last arrived 
at a proper contract with the Vincennes 
Sewer Association for the construction of 
a complete sanitary sewer system. The 
contract specifies that the city pays an an- 
nual rental for twenty-five years. The cost 
will be near a half million dollars. 





The Lighting of Dearborn Street, Chicago. 


Plans of the Dearborn Street Improve- 
ment Association for an auxiliary lighting 


“system that will increase the illumination 


of the street, between Lake and Polk 
streets, were announced recently by Pres- 
ident John C. Roth. As was originally 
planned, the current for the new lighting 
system will be furnishee by the Sanitary 
District. 

Contracts for 100 brackets, each to sup- 
port four Tungsten electric lamps of 200 
watt power, have been let and the apparatus 
will be installed within the next two 
months. The cost is estimated at $10,000 
and will be borne by business men and 
property owners of the thoroughfare in the 
downtown districts. The Chicago Rail- 
ways Company has granted the use of its 
trolley poles, and the first 100 lamps will 
be supported by them by means of brackets. 

Responsibility for the maintenance and 
support of the added lighting system, 
which will be independent of the regular 
city service, will fall upon the improvement 
association, although the officers hope to 
interest the city in a pran for sharing in 
the operating expenses. Plans for the new 
ligthing system have been under consider- 
ation by the improvement association for 
several months. Should the project prove 
a success other streets will be provided 
for similarly by the abutting property own- 
ers, it is predicted. 





The Engineering Directory. 

The 1912 “Engineering Directory,’ pub- 
lished by the Crawford Publishing Co., Chi- 
cago, Ill., is a complete directory of the 
plumbing, heating, power plant and mill sup- 
ply industries in the United States. Among 
the lists a trifle outside the exact lines of the 
above description are those of the purchasing 
agents of the principal railways, the leading 
architects, the electric lighting and power 
plants, gas companies, water works compa- 
nies and trade associations. The lists are 
thoroughly classified so that they are conve- 
nient for reference for any usual purpose. 


The price of the 1,500-page book is $5. 
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Manitoba Good Roads.—Good Roads Year Book.—National Association of Cement 


Users.—Technical Associations.—Calendar. 


Technical Sehools.— 





D. D. Drummond.—Personal Notes. 





Activity of the Manitoba Good Roads 
Association. 


The Manitoba Good Roads Association has 
prepared a bill for the consideration of the 
legislature during the present session, which 
will be presented by a big delegation com- 
posed of the Good Roads Association, the 
Union of Manitoba Municipalities, the Win- 
nipeg Automobile Club, the Winnipeg Motor 
Trades Association and other associations. 
One of the principal clauses of the bill is that 
which provides for the guarantee of municipal 
bonds for road work by the government. The 
government is prepared to set apart a sum 
of $200,000 for highway improvements dur- 
ing 1912, and in addition to make a grant 
equal to one-third of the total cost toward 
any permanent road work carried out by the 
municipalities. 





The Good Roads Year Book. 


Announcement is made of the forthcom- 
ing Good Roads Year Book, to be issued by 
American Association for Highway Improve- 
ment. The book will contain matter of in- 
terest to public road officials, contractors 
and engineers. The following are among 
the subjects covered. 

A directory of international, national, in- 
terstate, state and local organizations which 
deal with the subject of road improvement, 
giving names of associations, the names, 
titles and addresses of their offcers and a 
brief statement of purposes. 

All available information relating to ap- 
propriations by the national and state gov- 
ernments and by counties and townships 
for road improvement. 

Information concerning bonds issued, au- 
thorized and contemplated by states and their 
subdivisions for road improvement. 

A concise biography on roads. 

A description of the types of bridges and 
culverts most in use, illustrated by drawings. 

A list containing names and addresses of 
road contractors. 

Dust preventives, definitions and methods. 

A directory of national and state highway 
Officials. 


A list of educational institutions giving 
instruction in highway engineering and a 
condensed description of the courses given. 

A condensed digest of the road laws of 
each state to January 1, 1912. 

A table showing total mileage of all roads 
in each state and the mileage of improved 
roads of each type in the respecive states. 

A short chapter on the various systems of 
maintenance now in effect. 

A directory of manufacturers of road ma- 
terial and machinery, giving names, address- 
es and the kind of material or equipment 
manufactured. 

A list of periodicals which devote atten- 
tion to road improvement, with addresses, 
subscription price and name of publishers. 

Brief definition of each type of road and 
methods of construction—bituminous macad- 
am roads, brick roads, concrete roads, earth 
roads, gravel roads, macadam roads, sand 
clay roads, telford roads. 

Further information may be obtained from 
the American Association for Highway Im- 
provement, J. E. Pennybacker, Jr., Colorado 
Building, Washington, D, C. 





The National Association of Cement Users, 


The eighth annual convention of the Na- 
tional Association of Cement Users convened 
in Kansas City March 11 to 16. 

Following the formal addresses of welcome 
and reply, Dr. W. M. Cross read the first 
technical paper on “The Use of Reinforced 
Concrete in Hypochlorite Water Purification 
Works.” He was followed by George E. 
Tebbetts, engineer, Kansas City Terminal 
Railroad Co., who spoke on “The Use of Con- 
crete in the New Union Station.” 

The session on Tuesday forenoon was de- 
voted to the consideration of aggregates for 
concrete and to committee reports. W. M. 
Kinney, assistant inspecting engineer of the 
Universal Portland Cement Company, pre- 
sented a paper entitled “Discussion on Ag- 
gregates for Concrete.” 

H. V. Schreiber, engineer, Sellers & Rip- 
pey, Philadelphia, then described and showed 
lantern slides of the design and construction 
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of a hollow reinforced concrete dam of the 
Portland Railway, Light and Power Company 
at Estacada, Ore., on the Clackamas river. 

The annual address of President Richard 
L. Humphrey at this session was interesting, 
as showing the development of the applica- 
tion of concrete in Europe. 

Wednesday forenoon tests on reinforced 
concrete buildings under load were described 
by Prof. Talbot and Mr, Slater, of the Uni- 
versity of Illinois. The method of making the 
tests was described in detail. W. S. Gear- 
hart, state highway engineer, Kansas, gave 
an illustrated talk on highway bridges in 
his state, calling special attention to the 
necessity for good foundations and the fal- 
of believing cheap first cost meant a 
A paper on Concrete Bridges 
Daniel B. Luten, of 


lacy 
cheap bridge. 
was also presented by 
Indianapolis. 

Concrete pavements were discussed in pa- 
pers by F. P. Wilson, city engineer, Mason 
City, Ia., and E. W. Groves, city engineer, 
Ann Arbor, Mich. Following these papers 
the proposed revised specifications on con- 


erete road and street pavements were read 
by C. W. Boynton, chairman of the com- 
mittee. 

A very good paper on “The Manufacture 


and Use of Concrete Drain Tile’? was pre- 
sented by C. E. Sims, secretary of the Inter- 
state Cement Tile Manufacturers’ Associa- 
tion. Yustave Kaufman, chief engineer of 
the Wilson & Baillie Manufacturing Co., of 
Brooklyn, N. Y., presented a paper on the 
advantages and durability of cement sewer 
pipe, based on the application of this ma- 
terial in sewer building in Brooklyn. 

At the business meeting on March 13 the 
following officers were elected: President, 
Richard L. Humphrey, of Philadelphia; first 
vice-president, E. D. Boyer, Catasaqua, Pa. ; 
vice-president, Professor A. N. Tal- 
bot, Urbana, Ill.; third vice-president, E. 5S. 
Larned, Boston, and fourth vice-president, 
Professor Ira H. Woolson, New York. 


second 


Technical Associations. 

meeting in Burlington, Vt., March 7, 
the Association of Vermont Engineers was 
formed and the following officers elected: 
President, F. O. Sinclair, of Burlington; vice- 
presidents, D. Williams, of St. Johnsbury, and 
J. BE. Helvar, of Brattleboro; secretary, G. A. 


At a 


Read, of Barre; treasurer, A. E. Winslow, 
of Norwich. 
At the fifth annual meeting of the High- 


way Engineers’ Association of Missouri, held 
in Kansas City March 13-14, the following 
officers were elected: President, L. M. Stal- 
lard, St. Joseph, Mo.; vice-president, Alfred 
Riske, St. Charles, Mo.; secretary, J. E. 
Warner; treasurer, P. S. Quinn. 

The Pacific Association of Consulting En- 


gineers was recently organized at San Fran- 
cisco and the following officers were elected: 
vice-president, C. D. 


President, A. L. Adams; 
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Marx; secretary-treasurer, C. Derleth, Jr., 
University of California, Berkeley, Cal. 
The Wyoming Society of Civil Engineers 
was recently organized at Basin, Wyo., to 
raise the engineering standard of the state 
and to promote public confidence in the irri- 
gation and development of the state. The 
following officers were elected: President, 
C. W. Atherly, Basin; vice-president, H. T. 


Nowell, Basin; secretary-treasurer, M. D. 
Woolery, Thermopolis. 

The second annual New York Architecture 
and Engineering Exhibition, which was to 


be held from March 25th to 30th, has been 
merged with and will be held in conjunction 
with the Fire Exposition, October 2d to 12th, 
constituting a department of fireproof con- 
struction and safety building equipment. 

On the invitation of His Majesty’s Govern- 
ment it has been decided to hold the Third 
International Road Congress in London, Eng- 
land, in June, 1913, to continue the studies 
already undertaken regarding the construc- 
tion and maintenance of roads and bridges 
in view of modern methods of locomotion. 
The leading foreign governments have inti- 
mated their intention of sending delegates, 
and it is anticipated that there will be a 
large attendance of the representatives of 
many local authorities, engineering and other 
societies, and of road users, both at home 
and abroad. 

In accordance with the terms of a state- 
ment from the president of the United States 
which assigns to the secretary of the depart- 
ment of commerce and labor the duty to 
initiate a movement for the establishment of 
a national organization representative of the 
commercial interests of the whole country, 
by calling a meeting of representative com- 
mercial and industrial associations of the 
Nnited States for the purpose of considering 
the question and outlining the principles by 


which such an organization should be gov- 
erned, a conference is to be held in Wash- 


ington, D. C., on April 15, 1912. 
Calendar of Technical Meetings. 

National Drainage Congress. Annual meet- 
ing at New Orleans, La., April 10-13. Vice- 
president, E. T. Perkins, First National Bank 
Bldg., Chicago. 

Tri-State Water and Light 
the Carolinas and Georgia. 
Salisbury, N. C., April 16-17. 
secretary, Salisbury, N. C. 

American Electrochemical Society. Annual 
meeting Boston, Mass., April 18-20. J. W. 
Richards, secretary, Lehigh University, South 
Bethlehem, Pa. 

American Water Works Association. 
nual convention Louisville, Ky., June 
John M. Diven, secretary, 217 River st., Troy, 
mM. 2. 


Association of 
Annual meeting 
J. W. Neave, 


An- 


3-8. 


Mayors Conference of New York. Third 
annual meeting Utica, June 10-12. Mayor 


Cc. C. Duryee, president, Schenectady, N. Y. 
Cc. C. Capes, secretary, New York. 











Fire Marshals’ Association of North Amer- 
ica. Annual convention, Hotel Cadillac, De- 
troit, Mich., July 10-12. State Fire Marshal 
Palmer, president, Lansing, Mich. 

National Municipal League. Annual meet- 
ing Los Angeles, Cal., July 8-12. Cinton 
Rogers Woodruff, North American B'dg., 
Philadelphia, Pa. 

New York Fire Exposition and Interna- 
tional Conference of Fire Prevention, Protec- 
tion and Extinguishment. Seventy-first Reg- 
iment armory, New York City, October 2-12. 
A. D. V. Storey, secretary, 1269 Broadway, 
New York, N. Y. 





Technical Schools. 


The University of Illinois announces the 
second competition for the award of the Fran- 
cis J. Flym fellowship in architecture. The 
value of the fellowship is $1,000. It pro- 
vides for a year of travel in Europe for the 
study of architecture, 

Bulletin No. 425 of the University of Wis- 
consin contains 192 pages of a discussion of 
“The Flow of Streams and the Factors That 
Modify It, with Special Reference to Wis- 
consin Conditions,’ by Prof. Daniel W. Mead 
of the chair of hydraulic and sanitary en- 
gineering, which is a notable and valuable 
contribution to the knowledge of facts and 
theories on this important subject. 

Prof. W. K. Hatt, of Purdue University, 
delivered an exchange lecture before the 
students and faculty of the College of En- 
gineering of the University of Illinois March 
6 on “Timber Preservation.” He also gave 
an address before the freshmen of the col- 
lege on ‘Mountain Railways.” 

Among the special lectures which have 
been given before the highway department 
of Columbia University during March are 
the following: Sand-Clay Roads and Oil- 
Cement-Concrete Pavements, by Logan W. 
Page, director United States Office of Public 
Roads, Washington; Mixing Plants for Bi- 
tuminous Pavements, by Francis P. Smith, 
chemical and consulting paving engineer, New 
York City; Comparison of Pavements, by 
George W. Tillson, consulting engineer to the 
president of the Borough of Brooklyn, New 
York City; The Construction and Mainten- 
ance of Park Roads, by John R. Rablin, 
Massachusetts Metropolitan Park Commission, 
Boston; The Organization of the State High- 
way Department of New York, by John A. 
Bensel, New York state engineer, Albany. 

Dr. Henry Wilson Spangler, professor of 
mechanical engineering and head of the me- 
chanical engineering department of the Uni- 
versity of Pennsylvania for twenty years, 
died in Philadelphia on March 18. He was 
an officer of the United States navy at one 
time and was a consulting engineer of the 
United States government. Prof. Spangler 
graduated from the United States Naval 
Academy in 1878. After serving for eleven 
years in the navy he accepted a position as 
assistant professor of mechanical engineering 
in the University of Pennsylvania. 
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David D. Drummond. 


David D. Drummond died at his home in 
Chicago on March 8. Mr. Drummond was 
one of the early cement manufacturers in 
the middle west, his connection with the Chi- 
cago Portland Cement Company, of. which he 
was later vice-president and manager, dat- 
ing back thirteen years. 

Mr. Drummond was a prominent figure at 
the meetings of the Association of American 
Portland Cement Manufacturers and during 





D. D. DRUMMOND. 


his entire lifetime he was actively interested 
in the work of the National Association of 
Cement Users and kindred bodies. 

Mr. Drummond was born in Scotland, but 
lived in this country since boyhood. He died 
in his fifty-second year and is survived by 
a widow and three sons, Douglas, Ralph 
and Kenneth. 





Motor Turntable Fire Escape, 


The British Trade Journal contains a de- 
scription of a motor turntable ladder truck, 
which is said to have given great satisfac- 
tion at its trial in a suburb of London 

The machine in question consists of a 
standard chassis, fitted with a 50 h.p. gaso- 
line motor, carrying a ladder constructed in 
four sections, and arranged to lie in a hori- 
zontal position when traveling. The lad- 
ders can be raised to a vertical position or 
to any intermediate angle by means of hand 
winches. The fulcrum is at the rear of the 
chassis upon a base ring or turntable, which 
permits of the ladders being slewed round 
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to any desired position. They are extended 
telescopically to the required height by 
means of a small engine or by hand winches. 
The operation of lowering the ladders is 
controlled by the same engine, the cylinders 
of which act as air cushions in taking the 
weight. The lowering of the ladders can 
be arrested at any moment by closing a 
smal! cock. Additional stability is given to 
the machine by feet or standards, which are 
screwed firmly down when the ladders are 
in use, these taking the weight off the 
springs and giving a rigid base to the whole. 
The ladders can be extended to a height of 
eighty to ninety feet in the small period of 
half a minute. When traveling to the scene 
of a fire this motor escape can attain a 
speed of about thirty miles an hour on the 
level, and it will take gradients heavier than 
any to be found near London. To insure 
safe working at night the appliance is fitted 
with a number of special devices. 





Table of Water Equivalents. 


The United States Geological Survey prints 
in many of its Water-Supply Papers a list 
of convenient equivalents for use in hydrau- 
lic computations. 

The following is the most useful 
of the list: 

1 second-foot equals 40 California miner’s 
inches (law of March 23, 1901). 

1 second-foot equals 38.4 Colorado miner’s 
inches. 

1 second-foot equals 40 Arizona 
inches. 

1 second-foot equals 7.48 United States 
gallons per second; equals 448.8 gallons per 
minute; equals 646,272 gallons for one day. 

1 second-foot equals about 1 acre-inch per 
hour. 

1 second-foot for one day covers 1 square 
mile 0.03719 inch deep. 

1 second-foot for one day 
acre-feet. 

1 second-foot for one 28-day month equals 
55.54 acre-feet. 

1 second-foot for one 29-day month equals 
57.52 acre-feet. 

1 second-foot for one 30-day month equals 
59.50 acre-feet. 

1 second-foot for one 31-day month equals 
61.49 acre-feet. 

100 California miner’s inches equals 
United States gallons per second. 

100 California miner’s inches for one day 
equals 4.96 acre-feet. 

100 Colorado miner’s 
second-feet. 

100 Colorado miner’s inches equals 19.5 
United States gallons per second. 

100 Colorado miner’s inches for one day 
equals 5.17 acre-feet. 

1,000,000 United States gallons per day 
equals 1.55 second-feet. 

1,000,000 United States gallons equals 3.07 
acre-feet. 

1,000,000 cubic feet equals 22.95 acre-feet. 

1 acre-foot equals 325,850 gallons. 

1 cubie foot equals 7.48 gallons. 

1 cubic foot of water weighs 62.5 pounds. 

1 horsepower equals 1 second-foot falling 
8.80 feet. 

To calculate water power quickly: 

Sec.-ft. & fall in feet 


portion 


miner’s 


equals 1.983 


18.7 


inches equals 2.60 


—net horse 





power on 


11 
water wheel realizing 80 per cent. of theo- 
retical power. 


Personal Notes, 


Harry C. Hill has resigned as state en- 
gineer of New Hampshire. 

W. G. Kirkpatrick has been appointed chief 
engineer of the city of Birmingham, Ala. 

James W. Barrett has been appointed su- 
perintendent of water works at Portsmouth, 
N.. #2. 

Henry Richmond, formerly city engineer of 
Nashua, N. H., died on February 21 at the 
age of 88 years. 

Cc. L. James, city engineer of Mattoon, IIl., 
has been appointed city engineer of Oakland, 
Ill., by the city council of that place. 

R. H. Thomson, for many years city en- 
gineer of Seattle, Wash., and for the last 
few months engineer of the port, has re- 
signed. 

George H. Herrold, who has been engaged 
in private practice in St. Paul, Minn., has 
been appointed assistant city engineer of 
that city. 

Richard L. Saunders, formerly on the en- 
gineering staff of the Board of Water Supply 
of the City of New York, has become assistant 
city engineer of Bridgeport, Conn. 

Frederick L. Ford, M. Am. Soc. C. E., of 
the firm of Ford, Buck & Sheldon, of Hart- 
ford, Conn., has been appointed city en- 
gineer of New Haven, Conn. 

W. W. Chaffin has resigned as engineer 
in charge of track elevation of the Pennsy!- 
vania lines at Ft. Wayne, Ind., to become 
assistant city engineer of Ft. Wayne. 

George R. Brown, assistant division en- 
gineer with the Massachusets state highway 
commission at Pittsfield, has resigned to take 
a position with the California state highway 
department. 

Walter N. Frickstad has been appointed 
assistant city engineer of Oakland, Cal., suc- 
ceeding Walter C. Howe, who resigned to 
become district engineer with the California 
state highway commission. 

H. H. Quimby, M. Am. Soc. C. E., assistant 
engineer of the bridge division of the Bureau 
of Surveys of Philadelphia, Pa., has resigned 
to enter private practice with John G. Brown, 
Assoc. Am. Soc. C. E., as consulting engineer. 

Albert H. Brosius, who has been principal 
assistant to Sewerage Engineer Hendrick, of 
Baltimore, Md., since the beginning of the 
new sewerage system, has accepted a posi- 
tion as chief engineer of sewerage and pav- 
ing in Havana, Cuba. 

Harold C. Stevens has resigned the posi- 
tion of assistant engineer, designer, board of 
water supply, New York City, and is asso- 
ciated with Johnson & Fuller, consulting en- 
gineers and sanitary experts, 150 Nassau 
street, New York City. 

John Wilson has been appointed city en- 
gineer of Duluth, Minn. He was connected 
with the Minnesota state board of health 
and later was city engineer for Mankato, 
Minn., for three years, and recently special 
assistant engineer of Duluth. 
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A One-Car Asphalt Plant. 

Following is a description of the Merri- 
man one-car asphalt plant, which is manu- 
factured by the East Iron and Machine Co., 
of Lima, O. 

The first essential should be strength to 
withstand the hard usage to which this 
class of machinery is subject. The first plant 
of this type has been in use eight seasons 
and has laid between 700,000 and 800,000 
yds. of finished work—yet it is doing just 
as good and as large an amount in a sea- 
son as any new plant. 

The asphalt is heated with steam, preclud- 
ing the possibility of coking or burning the 
material. There should not be to exceed 360 
to 375 degrees of heat used when melting 
down the material. This degree of heat can- 
not be controlled by direct heat. With steam 
heat it can be absolutely controlled. More 
bad streets have resulted from the use of 
direct heat in melting down the asphalt 
than from any other one cause. It is a well 
known fact that if asphalt is burned or 
scorched (which can be done very easily 
with direct heat) it goes into the street ap- 
parently all right and it is not known other- 
wise until such time as the material begins 
to disintegrate and the contractor wonders 
why it should do so when he has used the 
proper amount and mixed it properly. 

The steam for melting the asphalt and 
running the machinery is furnished from a 
125-h. p. marine-type return-flue boiler test- 
ed at 250 lbs. cold water test, upon which 
165 lbs. of steam is carried when necessary. 
In the first days of portable plants steam 
heat was employed for melting the asphalt 
and was not satisfactory. due to the fact that 
in putting together the pipe coils it was nec- 
essary to use connections which would leak 
inside the tank causing trouble. After the 
advent of electric welding this method was 
used in making the pipe coils, making each 
and every coil continuous from end to end 
and making it possible to make all con- 
nections on the outside of the tank, thus 
making the coils absolutely proof against 
leakage. Each tank has four of these coils, 
containing 1,130 lineal ft. of 114-inch double 
strength pipe so that with steam heat a 
tank of asphalt can be melted down in four 
or five hours. 

The plant has two tanks, each having a 
melting capacity of 712 cu. ft., or a combined 











capacity of 1424 cu. ft.; either tank will 
hold sufficient A. C. for a day’s run. The 
asphalt pipes for conducting the asphalt 
to the weigh-box mixer are all steam jacket- 
ed, making it possible to run in extremely 
cold weather without the possibility of the 
A. C. becoming cold in the supply pipes. One 
tank can be filled during the day while run- 
ning from the other, melted down at night 
and used from the next day, in this way al- 
ternating from day to day, making it con- 
venient without any of the annoyance where 
small kettles are used. 

There are four engines on the machine, in- 
cluding the hoisting engine. These are all 
connected with steel gears and are independ- 
ent each of the other, making it possible to 
run any one part independent of the other. 
The cold sand and stone elevators have 
elutch pulleys, making it possible to throw 
them in or out without stopping the ma- 
chinery. 

The condensed steam from A. C. tanks re- 
turns to boiler by means of a hot water 
pump working automatically. The sand drum 
is 28 ft. long, 5 ft. 6 in. in diameter; this 
is a return heat drum, the heat passing 
under and over and returning through same. 
It is a strong, substantial drum and has a 
capacity in excess of any possible require- 
ment. It is very economical from a fuel 
standpoint, owing to its large heating sur- 
face. 

The hot sand tank, screen, mixer and 
mixer engine, hoist and elevator engines are 
all on a sliding carriage on one end of plant 
which when in use is slid out in position to 
drive under by means of two large screws. 
The hot sand bin is raised and lowered by 
four right and left hand screws, one on each 
corner, raised when in operation and low- 
ered when ready for the road and saves re- 
moving bin from car when being transported. 
It is a strictly one-car plant, as all parts 
are carried on the one car. The A. C. tanks 
are piped for either air or steam agitation. 
The best of materials of their respective 
kinds are used throughout and the best of 
workmen are used in the fabrication; and 
to quote the words of a practical man on his 
first examination of one of the plants in 
operation he said: First, he had never seen 
as large a piece of machinery so near me- 
chanically perfect; Second, it is built strong 
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in every part without an apparent pound of 
surplus material. 

It has a capacity of 1800 sq. yds. of 2- 
inch top or 4000 yds. of 1-inch binder in 
ten hours. One plant last fall, under ordinary 
working conditions in 24 working days laid 
28,000 yds. of 3-inch finished work. Another 
plant in 1907 laid 114,000 sq. yds. of finish- 
ed work; traveled 1185 miles; was set up 
and taken down 7 times and lost four weeks 
waiting on materials. Another year 162,000 
yds. was laid by one plant, which traveled 
1,260 miles. These results were attained, not 
with any idea of making a record, but simply 
during the paving season without any effort 
to make a showing. 





The Oshkosh Contractors’ Pumps. 


The Oshkosh Manufacturing Co., Oshkosh, 
Wis., have a complete line of contractors’ 
pumps suited to various conditions of work. 
Among these are both centrifugal and dia- 
phragm pumps. 

The portable centrifugal type includes both 
gasoline engine driven and motor driven 
pumps. The former range in capacity from 
125 to 1,100 gallons per minute, while the 
latter are made to include sizes from 265 to 
1,100 gallons per minute. 


The gasoline engine pump is driven by a 
valveless type engine, direct connected. 

The advantage of this type of engine to 
this outfit is its ability to furnish the power 
needed at the minimum weight, the port- 
able feature being a great advantage in 
transporting same to different places. The 
outfit is complete with batteries, spark plug, 
switch, ete. 

The Oshkosh centrifugal pumping outfits 
with motors are connected by means of gears, 
steel 


one and one cloth gear. This cloth 
gear will wear and stand the weather and 


it also eliminates the noise which would come 
from two steel gears. 


The portable diaphragm pump is designed 
to do away with expensive hand pumping. 
The pump is of latest design, guaranteed as 
to its represented capacity and can be fur- 
nished with either side or bottom suction. 
The engine is of the four-cycle type, guaran- 
teed to develop two horsepower, and which 
at every stroke of the pump lever develops 
a lift of 1,000 pounds. The power is trans- 
mitted from the engine to the pump by means 
of a gear wheel and crank shaft. The idea 
of the crank shaft is to do away with all 
side motion and balance the complete outfit. 
This outfit may be had in capacities from 
3,600 to 7,200 gallons per hour. 


The Sieben Machine Cleans Water Mains. 

The efficiency of the Sieben sewer cleaning 
machine on sewer work has been previously 
noted in these pages, and recent tests have 
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opened a new field of usefulness for a new 
machine on the same general principles. 


The efficiency of the 36-inch flow lines 
from the Quindaro pumping station to the 
Kaw river in Kansas City, Mo., had been 
reduced to about 40 per cent. by reason of 
the accumulation of foreign material. A con- 
tracting firm offered to clear the 18,000 feet 
of pipe in question for the sum of $7,200. 
The Sieben System of Sanitation Co., of 
Kansas City asked to be allowed to demon- 
strate by test that the pipe cleaning ma- 
chine before mentioned, could cheaply and 
efficiently remove the obstructions. Accord- 
ingly the experiment was made on January 
25th. 

The main chosen for the test was a 20- 
inch pipe which had been in the ground and 
had not been cleaned for twenty-four years. 


“It was badly crusted with from 4% to %-inch 


of tubercular and rust accumulation before 
the clearing commenced. The machine oper- 
ated in a thorough and satisfying manner, 
leaving the pipe clean and smooth and en- 
tirely free from deposit. The pipe-cleaning 
machine consists of a tube about 22 inches 
long and 4 inches in diameter with a system 
of tubes to direct the water over a water 
turbine perfected and patented by the com- 
pany for use for sewer cleaning purposes. 
The improvement for water main cleaning is 
a system of arms connected to the turbine 
with a roller cutting wheels attached to the 
arms that are thrown in and out by centvi- 
fugal action. 


The turbine and cutters are mounted on 
runners carrying the machine in the center 
of the pipe admitting of the same pressure 
on the interior of the pipe all the way 
around the inside. This system does not 
miss a fraction of the pipe in its operation. 





The Cobb Face Down Block Machine. 


The Cobb adjustable face down concrete 
block machine is adaptable to making vari- 
ous sizes of concrete blocks of either the hol- 
low or veneer types. It is very simple in con- 
struction, being free from springs, levers, etc., 
and the change in size of the form is made 
by merely changing the pallets. The cores 
for the formation of hollow blocks are inter- 
changeable. Blocks on this machine can be 
made with a rich facing on the front and can 
also be faced on the back, and the end doors 
swing back out of the way, so as not to inter- 
fere with the block when being carried away. 

Among the face designs furnished with the 
Cobb machine are broken ashlar, plain rock 
divided into two 4-inch blocks, rock divided 
into one 8-inch and two 4-inch blocks, tool 
edge, bush hammered, and panel, 

The machine is manufactured by the Wm. 
Cobb Foundry, 209 Clinton street, Jackson, 
Mich. The company also has a complete line 


of municipal castings. 











MACHINERY 


A Device for Inspecting Sewers. 


Scientific men within the last few years 
have devoted a great deal of thought to the 
important question of sanitation. In our 
boasted supremacy as to education, cities 
have for years been laying sewers under our 
streets and the engineer who has designed 
them has pointed with pride to the details 
in the placing and construction. 

The contract is let, the work completed at 
great expense and we glorify ourselves in that 
we have protected ourselves and the future 
generations from the ravages of disease that 
would have occurred had we not prepared this 
our perfect system of sanitation. In a few 
years we are forced to investigate and we 
find that our perfect system of sewerage is a 
myth, and our water supply is charged with 
disease due to the faulty construction of the 
sewer. There are numerous instances that 
can be cited to prove the above statement. 
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through the ground. Sewers laid and in- 
spected as above have been tested by interior 
water pressure by plugging sewer pipe at the 
lower end of a grade and with fire hose fill- 
ing line from upper end with the result in 
many cases of inability to fill the line, show- 
ing a leak at some point between. 

The necessity of locating the weak points 
in sewers caused W. W. Dixon to have made 
a telescope mounted on a tripod, the telescope 
having an object glass and a right-angle 
prism. An electric torch of 8 candle power 
is suspended in the center of the sewer 
pipe by a series of springs adjustable to 
various sizes of pipe. A string is passed 
through the pipe line by either float or sewer 
rods and the torch attached and drawn 
through the sewer. At the end of the torch 
towards the operator with the telescope, is 
attached a graduated tag line. As the torch 
is drawn through the sewer the light illumin- 
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THE G-K SEWER INSPECTION SYSTEM. 


Investigation at great expense shows broken 
pipe, open joints, disintegration of the sewer 
and many other conditions that bring upon 
the community sickness due to the pollution 
of the soil. Custom has proven that a sewer 
built of small diameter more readily adapts 
itself to the principles of sanitation from the 
possibility of the flow flushing it and keeping 
it in proper condition. But in building these 
small sewers what guarantee has the engineer 
or the city that is paying for same that this 
sewer is well constructed? 

Inspection after the sewer line is laid shows 
a line of 6-inch, 8-inch, 10-inch and 12-inch 
pipe, which, if examined before back-fill has 
commenced, seems to be laid in perfect align- 
ment and perfectly jointed. A further inspec- 
tion by use of light at one manhole and mir- 
ror at next manhole shows merely a hole 


ates the entire interior of the sewer for a 
distance of about 18 to 24 linear inches. The 
operator with the telescope then focuses on 
this illuminated point and is enabled to lo- 
cate cracks, breaks, house branches and leaky 
joints; and by the use cf the tape locates to 
a very close degree the distance of these de- 
fects from the manhole. 

The accompanying sketch shows the man- 
ner of use. This instrument is patented and 
is known as the G-K Sewer Inspection De- 
vice, owned by the Union Clay Products Co., 
40 Church St., New York. 





The Sycamore Maul, 

“A maul that is a maul” is the descriptive 
phrase with which the Sycamore Maul Co., 
of Syracuse, Ill., describe their product. So 
small a detail of the contractor’s equipment 
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as a maul often is allowed to shift for itself, 
and it is customary to send a workman to 
the nearest source of supply with an order 
to “get a maul’ when, as frequently hap- 
pens, the one in use goes to pieces. With 
attention given to the workmen’s slightest 
movement, so as to secure efficiency and 
avoid waste, with all available material care- 
fully saved, the contractor uses simply any 
maul. 

For certain classes of work, such as trench 
sheeting, etc., a wooden maul is desirable 
and the Sycamore maul possesses particular 
merit. The head is made of the best sea- 
soned hard wood, selected and carefully pre- 
pared. The handle is of straight grained 
hickory and is carefully fitted and keyed into 
the head. Iron bands are placed around both 
faces of the head, and these are held firmly 
in place by a stay rod, which is fitted in 
a groove along the side of the maul head 
and bent over both of the bands while hot. 
This latter feature makes it impossible for 
the bands to become loosened and come off. 
It may be obtained from the Sycamore Maul 
Co., Sycamore, IIl. 





Steel Playground Apparatus. 

Park boards, playground officials and school 
authorities cannot but be impressed at this 
with the weather’s destructive effect 
upon most of their playground apparatus. The 
winter’s rain, snow, sleet and wind has played 
havoc with the swings and teeters which 
were purchased perhaps no longer ago than 
last spring. The stout ropes are now shreds 
of hemp, the teeters are warped and cracked, 
and all of the apparatus which has been in 
occasional use during the few bright days of 
winter has been rendered unfit by the action 
of the elements. 

The Medart Steel Playground Apparatus, 
made by the Fred Medart Manufacturing Co., 
Dekalb and President streets, St. Louis, Mo., 
is made to withstand these destructive agen- 
cies. The Medart apparatus is built entirely 
of steel and then galvanized, and will posi- 
tively resist the elements of the weather 
under constant exposure and it is practically 
indestructible even under the severe use and 
abuse it is subjected to in the average public 
playground. It is free of any attempt at 
elaborateness. 

A very complete catalog by this company 
illustrates a wide variety of swings, horizon- 
tal bars, flying and traveling rings, slides, 
etc., all constructed of steel. Four gymnastic 
outfits are illustrated in this catalog to per- 
mit of a selection for the average purpose, or 
these standard outfits can be modified to suit 
peculiar requirements. If necessary the com- 
pany will draw plans for special outfits of this 
character, although standard outfits can be 
sold at comparatively lower prices. A com- 
plete playground equipment ordinarily con- 
sists of a gymnastic outfit, swing outfit, see- 
saws, circle swing and slide. In more com- 


season 


plete equipments baby swings, revolving par- 
allels, horses, bucks, etc., are also included. 


The pipe for the swing frames, etc., can 
often be bought in local markets at a saving 
to the purchaser. The Medart Co. quotes the 
pipe independent of the apparatus and special 


fittings, so that a comparison of prices can 
be made with the prices of local supply 
houses. They invariably recommend the use 


or specitl fittings for putting the frames to- 
gether, as they very greatly facilitate erec- 
tion. These special fittings are not threaded 
and their use makes possible the erection of 
the frame with ordinary workmen. Complete 
instructions for each detail of the work are 
furnished and no item from digging the holes 
to attaching the apparatus is left unmen- 
tioned. 

The fact that constant exposure and use 
under the most severe conditions necessarily 
make durability the essential consideration 
was recognized almost from the very begin- 


ning and careful observation of the apparatus 


in use resulted in continual improvement, but 
as playground work became more effective, 
the use of the apparatus became more exces- 
sive, and nearly fifteen years’ time was con- 
sumed in perfecting the present construction. 
The principle of this construction is the elim- 
ination of practically all wooden parts and 
this idea was originated by Mr. Fred Medart. 





“Pozite” Joint Cement, 


F. H. Hough, 17 Battery Place, New York, 
N. Y., has invented and is manufacturing a 
pipe joint cement which he particularly rec- 
ommends for pipe which is laid in wet 
trenches. The material which is sold under 
the trade name of “‘Pozite” is a fine powder, 
containing an intimate mixture of sulphur 
and specially prepared and combined in such 
proportion as to melt readily at about 240 
degrees Fahrenheit, a little over the temper- 
ature of boiling water. The process of using 
the material is briefly as follows. 

The joints should first be thoroughly 
caulked with jute packing well rammed down. 
Any form of joint runner is then fastened 
around the pipe closing the mouth of the 
bell, and the annular space between the bell 
and spigot is filled with molten ‘“Pozite,” 
which is poured in the same way that lead 
is poured in laying cast iron water pipe. 
The joint runner should be damp to prevent 
adhesion of cement, and a little moist clay 
should be used to prevent overflow at the top 
of joint. In practice, with small pipes up to 
10 or 12 inches, it is found most convenient 
to join two or three lengths of pipe on a 
cradle on the surface of the ground, so that 
but one joint out of every three or four need 
to be made in the trench. The joined sec- 
tions can be freely handled and lowered into 
the trench within a few minutes after pour- 


ing. When there is water in the trench, it 
must be kept down, of course, while the joint 


is being made, but only for the few minutes 
required to pour, and the water can be 
allowed to rise immediately afterward. 

In laying pipes in wet trenches, the ditch 
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should be excavated about six inches below 
the bottom of the pipe, which should be 
blocked up to grade. The water is thus more 
readily kept away from the bells. After the 
water has been reduced the bell must be 
wiped dry and care must be taken to see 
that no water enters the bell before the 
joint is poured. It is well to provide a 
wooden plug to close the free end of the 
pipe. In the case of large pipes, 15 or 24 
inches in diameter, a proper bed should be 
made, of course, to support the pipe. 

The table below gives the approximate 
quantity required per joint: 


Lbs. 

Pipe. Per Joint. 
SCRE | <2. os cis enubens Vee ee see eme 10.0 
BE AMEE (acc ena aires Wie ae eee oe ereae 9.0 
TP och w Pea Kewseneiuasteneee 8.0 
Se CL 56:cc oe aes Gd eee eae ae 7.0 
RS Sr er mor: eee en 5.0 
i ee Pn ome 4.2 
20 DE .dtciad sen Sneha edaseewa ee 3.3 
S DE. giv cunrid.as sew emeew ser 2.5 





The Water Works System of Centralia, Mo. 


The Des Moines Bridge and Iron Co., Des 
Moines, Iowa, have recently completed the 
construction of a complete water works sys- 
tem for Centralia, Mo., which is very com- 
plete and a most efficient small town plant. 
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WATER WORKS PLANT AT CENTRALIA, MO. 


Centralia has a population of 2,500. A. 
Bishop Chance is mayor and J. C. Stewart is 
clerk. 

The water supply for the system is se- 
cured from a 10-inch drilled well 700 feet 
deep tapping a quantity of water of an ex- 
cellent quality. It is pumped -from the well 
into a clear water reservoir shown in the 
foreground of the accompanying photograph. 
This reservoir is of concrete 45 feet in diam- 
eter and 6 feet deep. From here it is pumped 
into the hemispherical bottomed steel tank 
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of 70,000 gallons capacity supported on a 
tower so that the top of the tank is at a 
height of 125 feet above the ground. 

The power machinery is contained in a 
48x59 foot brick pump house, with a brick 
chimney. The boiler equipment includes two 
60-inch by 16-foot boilers, and the power 
machinery consists of one 125 h. p. engine, 
two 75 k. w. generators and one 500 gallon 
per minute duplex pump and one 300 gallon 
per minute triplex motor driven pump. 

The distribution system serves 57 fire hyd- 
rants through 35,000 feet of cast iron mains. 
The total cost of the plant including power 
equipment and_ distribution system was 
$55,000. Burns and McDonnell, Kansas 
City, Mo., were engineers. 

The Des Moines Bridge and Iron Co. con- 
struct a great many complete water works 
systems. Among those which they have 
recently completed are water works plants 
for the cities of Winterset, Iowa; Adair, 
Iowa; Farmington, Minn.; Onida, S. Dak.; 
Chappel, Neb.; and Highmore, S. Dak., and 
they have under construction water works 
plants for Prescott, Wis.; Shelbina, Mo., and 
Waterville, Kan., also Rushville, Ill. These 
plants range from $15,000 to $65,000 each. 





The Two-Car Asphalt Paving Plant. 


The first railway asphalt paving plant con- 
sisted of two cars, one being known as the 
dryer car and the other as the melting car. 
For nine years or more this was the only 
type of railway plant known; its invention 
originated with Hetherington & Berner, Indi- 
anapolis, Ind., as was decided by the United 
States Patent Office in a case in which the 
validity of the Hetherington patent was con- 
tested by the greatest company in the asphalt 
paving business at that time. The great 
success of the Hetherington two-car railway 
plant is now a part of the history of the 
asphalt paving business in this country and 
marks the beginning of that period of vast 
expansion in the use of asphalt as a paving 
material which has seen it come into general 
use in even the smaller towns, a thing not 
thought possible before the advent of the 
railway plant. 

Improvements in the design, construction 
and capacity of the first plant took place 
very rapidly, until the Hetherington two-car 
railway plant achieved the capacity for turn- 
ing out material for 2,000 square yards of 
finished 2-inch topping per day. 

Then came a demand for a plant of less 
capacity. One of the leading paving con- 
tractors, who had been operating very suc- 
cessfully with the two-car plants, came to 
the conclusion that it would be a _ better 
business proposition to own two plants of 
about 1,000 square yards capacity rather 
than one plant of 2,000 yards capacity; this 
for the reason that after several years expe- 
rience he had found that paving jobs of 
from 10,000 yards to 30,000 were plentiful, 
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and that for jobs of such size a smaller plant 
would be more economical, while jobs of such 
size as to demand the capacity of the two- 
ear plant were not so frequent and when he 
secured one of the larger ones he could oper- 
ate both of the one-car plants upon it, with 
but one superintendent and one foreman. 
When not operating conjointly on a large 
contract then the smaller plants could work 
separately ; thus enabling him to keep several 
jobs going at the same time. It was because 
of this sound reasoning that Hetherington & 
Berner brought out their celebrated one-car 
railway plant. But there were yet other 
paving contractors who still desired a plant 
of large capacity. 

The principal features requiring consider- 
ation and investigation in the solution of 


this question were, first, the traveling weight 
of the outfit itself, taken in connection with 
length of car which would be required 
the distribution of that weight upon a 


the 
and 
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thick asphalt topping per day. In the design 
of this new plant have been incorporated most 
of the features of the old Hetherington two- 
car plant, and added to these features are 
those of particular excellence which have 
hitherto pertained only to the Hetherington 
one-car plant, the principal ones being the 
fold-down hot sand bin, the fold-down hot 
sand elevator and the helicoid conveyor 
mixer delivery apparatus which, while dis- 
charging the contents of the mixer to the 
waiting wagon, gives a secondary or double 
mix to the material, so that not the slightest 
quantity of unmixed sand can be found in it. 

From an examination of the illustration it 
will be seen that neither one of the two cars 
which combine to make the plant complete is 
of extraordinary length; in fact both of 
them are somewhat under the length of the 
ordinary gondola or flat car of common use. 
Separately or coupled together these cars 
are able to negotiate any railway curve, any 
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THE HETHERINGTON & BERNER TWO-CAR ASPHALT PLANT. 


that the relation of 


ear of 
such an abnormally long and heavy car to 
the curves over which it might have to pass 
during its travels; third, the relation of such 


length; second, 


a car to the various tunnels that might be 
met with on the road, and, fourth, the distri- 
bution and arrangement of the machinery of 
the plant itself in order that each part or 
mechanism might be in such position that it 
could be readily gotten at for the purposes 
of operation and making repairs. 

It is to meet the requirements set forth in 
the foregoing that Hetherington & Berner 
advocate the use of the two-car railway 
asphalt paving plant where capacities greater 
than 1,000 square yards per day are 
quired, rather than a one-car plant. 

The two-car railway asphalt paving plant 
which is illustrated herewith represents a 
plant that is even more mobile than the 
one-car plant, while at the same time it can 
be furnished of any capacity up to and even 
more than 2,000 square yards of 2-inch 


re- 


tunnel, any bridge and can be weighed upon 
any ordinary railway scales, and the combined 
length of the two cars is but little greater, 
if any, than that of certain one-car plants 
that have been offered to the trade. It will 
also be noted from the illustration that there 
is no part of the machinery of this plant 
that projects below the body of the car and 
hangs in dangerous proximity to the tracks. 

The new style two-car Hetherington rail- 
way asphalt paving plant may be had in 
two sizes, one having capacity for 1,500 
square yards per day and the other for 2,000 
square yards per day. 

In the design of this plant have been em- 
bodied the features of mechanical agitation 
and melting by direct heat, two features of 
absolute importance to a first-class asphalt 


paving plant, whether railway or stationary. 
It is altogether probable that the time is not 
far distant when the use of mechanical agi- 
tation will be made mandatory by all cities 
issuing specifications for that kind of pave- 
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ments; the reasons for this, and also the 
reasons for the use of direct heat for melt- 
ing, instead of steam heat, are fully set forth 
in a pamphlet entitled “Pointers for Plant 
Purchasers,” which may be had of Hether- 
ington & Berner. 





A New Reversible Spreading Dump Car. 


The Port Huron Engine & Thresher Com- 
pany, Port Huron, Mich., have just placed 
on the market something entirely new in the 
way of a spreading dump car. It differs 
from all others in having a hand steering de- 
vice at each end, and is designed especially 
for use on narrow or crooked roads. 

Each end is provided with a bumper or 
tongue, which can be made rigid by inserting 
a lock pin, or may be made flexible by its re- 
moval. It can be pushed or pulled to any de- 
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The Staley Power Tamping Machine is 
Successful. 


Recent tests conducted by a number of 
cities and private corporations have demon- 
strated the value of the Staley Power Tamp- 
ing Machine, manufactured by R. H. Staley, 
Box 229, Springfield, Ill. The necessity of 
proper tamping of back filling is becoming 
more recognized and both municipalities and 
private contracting firms are finding it to 
their advantage to properly refill trenches. 


Alexander J. Taylor, chief engineer of the 
city of Wilmington, Del., commends the ma- 
chine and states: ‘We have had it for 
about six months now, during which time it 
has run smoothly and there has been no 
trouble with the mechanism. We have not, 
at hand, any data as to the cost of the work 
but it seems to effectively do the ramming 
for about six shovelers. We are well pleased 





THE PORT HURON REVERSIBLE DUMP CAR. 


sired location. Like their regular spreading 
car it is made of all steel and iron and is 
exceptionally staunch and durable. 

The advantages of this car will appeal to 
road builders who have had experience on 
narrow roads where there was _ insufficient 
room to get alongside with engine or roller. 

With a train of these cars, when spreading 
stone on, a narrow road, to avoid running up 
onto stone already spread, they can be pulled 
to one side of the road and dropped about 15 
feet apart. This will allow sufficient room for 
the engine to get back alongside and by use of 
the steering device cars can be pulled from 
almost any angle and dropped just where 
wanted. When so placed they can be coupled 
together, the engine hitched onto the last car 
and stone spread while leaving for the next 
road. With the steering device where roads 
are crooked or narrow, cars can be handled 
one at a time much quicker than could the 
whole train. 


with the machine and have not had any set- 
tlements in the ditches rammed by it. In 
some cases where the pipe installed was not 
over 10 inches in diameter all the earth ex- 
cavated from the ditch has been replaced 
and none hauled away.” 

F. C. Shepard, superintendent of the Min- 
neapolis Gas Co., Minneapolis, Minn., states 
that the company has used the machine ex- 
tensively and says regarding it: 

“It worked very successfully last summer 
and was able to do the work of ten men with 
two; in other words, it replaced eight men 
in tamping on all our pavement and railroad 
yard work, and we feel that it was a very 
good investment for the company. The cost 
of operation is very slight, boin as regaras 
maintenance and gasoline.”’ 

The machine, a gasoline engine driven 
tamper mounted upon wheels so as to be eas- 
ily pushed along over the trench, has been 
fully described in these pages. 
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A New Concrete Lighting Standard. 


The use of concrete as a material for the 
making of ornamental lighting standards is 
by no means new, as it has found favor in 
this field for a number of years. It has been 
proven to be a medium which allows the 
display of a wide variety of taste in design 
and execution, and is, of course, durable and 
economical. These latter facts have been 
shown to be true by the installation of con- 
crete ornamental posts in a number of the 
large parks and boulevards throughout the 
country, notably in Lincoln park and drives, 
in Chicago, 

The National Mixer Co., Mercantile Build- 
ing, Rochester, N. Y., have perfected a form 
for the manufacture of a very attractive 
single light standard known as the Zem-Art 
standard which possesses the merits of being 
light and strong in construction and so fitted 
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ing from experiments extending over a num- 
ber of years. That the granitoid pavement, 
the first of the above mentioned types, has 
been successful is testified by the fact that 
they have keen constructed under practically 
every condition of climate, upon grades and 
over a wide variety of foundations and many 
of the cities which first tried it have adopted 
it repeatedly in after years. The methods 
of constructing both the granitoid and grano- 
crete pavements are patented by Rudolph S. 
Blome Co., City Hall Square Building, Chi- 
cago, Ill. 

In the granitoid pavement a 5 or 6-inch 
concrete base is prepared as in the case of 
a brick pavement. Upon this is deposited a 
granitoid blocking 1% inches thick and con- 
taining one part of Portland cement to one 
and one-half parts of crushed granite or trap 
rock of the following composition: 50 per 
cent. of the granite of %-inch size, 30 per 














ZEM-ART CONCRETE LIGHT STANDARDS IN ROCHESTER, N. Y. 


and finished as to assure of a smooth and 
well-formed product. The National Mixer 
Co, furnish the mold and an extra pallet 
complete and promise an output of one stan- 
dard a day for each form. 

The lighting company of Rochester in- 
stalled about 200 of the standards during 
1911 and it is stated will double this amount 
during 1912. The company has expressed its 
entire satisfaction with the standard both as 
regards its artistic design and by reason of 
the fact that it requires no painting nor 
repairs, can be easily cleaned and washed, 
and that it improves rather than deteriorates 
with age. 





The Blome Concrete Pavements, 
The Blome granitoid and granocrete pave- 
ments are not a creation, but are a develop- 
ment of types of a concrete pavement aris- 


cent. of the %-inch size and 20 per cent. of 
the 1-16-inch size. This material is thor- 
oughly mixed and deposited on the concrete 
base after wetting. It is then worked into 
brick shapes of approximately 44%4x9 inches, 
by means of special grooving apparatus. Ex- 
pansion joints are provided for as needed. 

The granitoid pavement has proven sani- 
tary in that it is easily kept clean, it is not 
slippery and has stood up exceptionally well 
under traffic. 

Granocrete pavement is a further develop- 
ment evolved through experiments tending 
to develop a less expensive concrete wearing 
surface. Granocrete provides a pavement 
which is especially adaptable for streets and 
boulevards of lighter traffic and for highways, 
a pavement which does not become slippery 
or dusty, and furthermore one that can be 
constructed at a low cost and minimum out- 
lay for maintenance. 
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The surfacing of granocrete pavement is 
prepared with accuracy as to formula of 
composition and is based upon completely 
filling the spaces between the particles of 
crushed stone with a mixture of sand and 
cement in such a manner to reduce the voids 
to a minimum. The mixture of this surfac- 
ing is such that all portions of the stone are 
completely encased, the particles of stone are 
so placed in the wearing surface that all the 
wear comes directly on thel and the sand 
and cement merely act as a binder of the 
surfacing material. 

More detailed information regarding these 
two types of pavement may be obtained from 
Rudolph S. Blome, City Hall Square, Chicago, 
Illinois. 





Creosoted Yellow Pine for Pavements. 


J. C. Dionne, editor of Southwest at Hous- 
ton, Tex., makes a few telling statements at 
the close of an article on wooden blocks for 
paving Houston streets which are worth re- 
peating. They are as follows: 

The lumber men are going to prove to the 
citizens of Houston—not that the yellow pine 
block pavement is the best paving to be had 
—but that it is the only thoroughly success- 
ful and satisfactory pavement of modern 
times. The experiences of the many cities 
of the United States, Canada and Europe 
that have tried this pavement all demon- 
strate the truth of this saying. There is not 
a dissenting vote where the block pavement 
has been used; that is, the yellow pine block 
pavement. 

The writer has recited previously the ex- 
perience of Philadelphia, which sent a depu- 
tation of citizens accompanied by an engi- 
neer all over the world to decide what is 
the best modern pavement, and the commis- 
sion voted unanimously for creosoted yellow 
pine blocks, 

The United States government is conduct- 
ing a wood block pavement experiment in 
Minneapolis, as recently noted in The Chron- 
icle, and their recent report on the yellow 
pine blocks broke the world’s paving records. 
The report shows that the wear was en- 
tirely smooth and uniform, that it amounted 
to one-sixteenth of an inch after six years’ 
use under heavy traffic, which means that it 
would take ninety-six years to wear off an 
inch of this pavement, and that it would 
wear smoothly, at that. 

The best paved streets in America and 
Europe are _  creosoted block pavements. 
Houston is full of citizens who have ridden 
on Michigan avenue in Chicago and com- 
mented on that magnificently paved boule- 
vard, and the chances are a hundred to one 
they never dreamed they were riding over 
a common Texas wood paving block. Others 
who have enjoyed a spin on Fifth avenue, 
New York, would probably be surprised to 
know that it is paved with yellow pine. 

And so on with a score of our large 
cities. Their first-class pavements are yel- 
low pine blocks. . 

They are sending from the North for mil- 
lions upon millions of feet of yellow pine 
for their main streets, and are praising these 
pavements to the skies; yet Houston, the 
leading yellow pine block selling city of the 
world, has never laid a foot of block pave- 
ments, except the old round block pavements 
without foundation, that were on eyesore for 
years. 

The lumbermen are going to urge their 
fellow-citizens to pave Houston with “the 
perfect pavement,” and have streets to be 
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proud of. They are going to detail the value 
of creosoted blocks set on a concrete founda- 
tion and laid almost exactly like a brick 
pavement. They are going to indorse and 
guarantee it, and when they have finished 
their campaign the Houston people will have 
had full opportunity to know the full value 
of the yellow pine block. 





Concrete Models of Farm Buildings. 


At the recent Chicago Cement Show the 
Chicago Portland Cement Company appro- 
priately installed an exhibit consisting of no 
less than thirty all-concrete models of farm 
buildings and miscellaneous structures on the 
farm, photograph of which is here repro- 
duced. The visitor who inspected this ex- 
hibit was quick to grasp the wonderful util- 
ity of cement on the farm. It was an origi- 
nal, convincing display. 

Located on the main aisle of the Coliseum 
Building, this exhibit occupied approximately 
400 square feet. The idea was to exhibit 
only such concrete work as could be success- 
fully accomplished on the farm, and to dem- 
onstrate it in the simplest manner possible. 
Wall construction was shown by a reinforced 
concrete wall of plain design, four feet high, 
which enclosed part of the exhibit, a space 

















CONCRETE MODEL FARM BUILDINGS. 


10x12 feet. Concrete urns cast from an ordi- 
nary metal wash basin, such as is found in 
every farm home, were placed at intervals 
along the top of the wall, while a metal 
cuspidor served as the mold for the base of 
these urns. The use of concrete blocks was 
shown in a wall 3% feet high which inter- 
sected the exhibit, while the widely dis- 
cussed concrete furniture, comprising two 
tables, four chairs, one bench and two small 
milking stools, was also exhibited at this 
booth. 

All of the models were built to the scale 
of one inch to the foot, the residence as 
shown in the picture being 22 inches wide, 
36 inches deep and 28 inches high. It is a 
two-story, seven-room structure; was deco- 
rated interiorly, completely furnished, tele- 
phone equipment and other modern farm 
conveniences, and_ electrically illuminated 
throughout. Fronting the house was a long 
stretch of concrete roadway, concrete curb, 
sidewalk, stepping block, hitching post, and 
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on the lawn was a concrete roller. To the 
rear of the residence were located the fol- 
lowing models, all in concrete, in the order 
named: Cistern, well house and windmill, 
dog house, smoke house, ice house, garage, 
carriage and wagon shed, horse and hay 
barn with watering trough adjoining, dairy, 
cow barn with silo and elevated water tank, 
circular watering trough and machinery base 
adjoining, the concrete approach to the sec- 
ond story of the barn being utilized as a 
root cellar, a concrete feeding floor with 
manure pit extending between the cow barn 
and the hog house, corn crib and granary ; 
and lastly, a chicken house. The miscellane- 
ous models include concrete steps, drain tile 
and culvert. 

Frank <A. Caldwell, concrete contractor, 
4723 Halsted street, Chicago, built the en- 
tire exhibit. 


The Motor Fire Engine of Navesink, N. J. 

The accompanying photograph shows a 
very interesting piece of motor fire appa- 
ratus manufactured especially for the village 
of Navesink, N. J. It is a special adaptation 
of a heavy touring car chassis to fire service 
and the combination was made at a very 
reasonable expense to the village. 

The car is a fifty to sixty horsepower 
Thomas car with an overall length of sev- 
enteen feet with a Goulds bronze fitted ro- 
tary pump, manufactured by the Goulds Man- 
ufacturing Co., 131 West Falls street, Sen- 
eca Falls, N. Y. The weight of the apparatus 
complete is 4,000 pounds. The cost complete 
was only $2,800. 

The pump runs at a speed of 350 revolu- 
tions, supplying 350 to 400 gallons per min- 
ute. It has 5-inch suction and 2%-inch 


discharge. 
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The Kalamazoo Trench Braces. 


The Kalamazoo Foundry & Machine Co., 
576 East Main street, Kalamazoo, Mich, make 
a special line of trenching braces which em- 
body features of construction of particular 
merit. Among the types shown in their 
descriptive leaflet are the regular forms of 
trench braces, ranging in length when ex- 
tended from one foot to four feet ten inches, 
heavy braces from three feet to six feet six 
inches, and ball and socket braces from one 
foot to six feet eight inches. 

The Kalamazoo timber brace fittings are 
suitable for use in any width trench except 
the narrowest. They are especially useful 
in wide excavations. The screws are of stiff 
steel, and the bracing of the caps in the 
larger sizes make these braces most desirabie 
for heavy and severe service. Cutting thread 
in cap makes these so that they may be 
safely extended within two inches of length 
of thread on screw. 


With a pressure of 140 pounds at the 
hydrant the pump will throw a stream 100 
feet and will throw a solid stream eighty- 
five feet straight up through 750 feet of dis- 
charge hose. 





The ‘Perfect’? Curb Box. 


With the ordinary curb box, which has 
remained standard through the developing 
and perfecting of other water works equip- 
ment, trouble is often experienced, due to 
“freeze-ups” and the accumulation of dirt 
about the service cock. The E. T. Valve 
and Hydrant Company, 50 Church street, 
New York City, has given its attention to 
the bettering of the old standard, and the 
“Perfect” curb box is the result. 

As will be noted from an examination of 
the accompanying photograph, the bottom 
of the box is completely enclosed, so that it 
is impossible for dirt or gravel to force up 
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from beneath and obstruct the service cock. 
A support is provided upon which the valve 
rests in such a manner that it is maintained 
in its position. 

The extension type shaft provides for the 
adjustment to different depths as needed, 
and as all frost upheaval tends to raise the 
lateral or bottom of the ordinary curb box, 
the extension provision will allow for this 
action and leave the service line undis- 
turbed. 

Style 1 is provided with a _ telescoping 
valve rod which adjusts itself to correspond 
to the adjusted length of the box. It fits 
any style valve. This valve rod eliminates 

















STYLE I, ““PERFECT” CURB BOX. 
Showing adjustment allowed in length. 


the long, solid wrench and renders removal 
of the outside cover unnecessary. Style 
2 is exactly the same as style 1, except 


for the valve rod. A special inside cover is 
furnished for style 2 that is locked in po- 
sition or removed by a quarter turn of the 
key, the same key being used for both 
covers. When the inside cover is removed 
the wrench may be lowered to the valve. 
A division plate is placed immediately above 
the valve, so that if the wrench should drop 
it will not strike the valve. The plate is 
provided with an opening corresponding to 
the opening of the inside cover and to the 
shape of the head of the wrench. Style 
2 curb box can be changed to style 1 by 
inserting the telescoping rod. The double 
top is of advantage in case the upper cover 
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becomes broken, as it frequently does; as 
in that event the lower cover still remains 
to protect the box and exclude all dirt and 
debris. This double cap, the _ practically 
double-side casings and the enclosed bottom 
make the box a good protection against 
freezing. 

The prices of the “Perfect” curb box are 
somewhat higher than the ordinary box, but 
the difference is not sufficiently great to cut 
any figure as against added convenience and 
elimination of possible consequental damage. 





Road Exhibit at the Chicago Cement Show. 


The Universal Portland Cement Company, 
of Chicago and Pittsburgh, devoted the 
larger part of its exhibition space at the 
Fifth Annual Chicago Cement Show to a 
display demonstrating the use of concrete 
as a paving material. 

The engineer found the exhibit both edu- 
cational and interesting. The types of pave- 
ment that were shown brought out the idea 
that permanency in pavement is essential to 
satisfactory country road construction, just 
as it is to city street building. In the first 
of the five booths a two-coat concrete pave- 
ment was shown. This was composed of a 
wearing surface of 1 part cement, 1% parts 
of a mixture of 3 parts 4-in. to 4-in. granito 
and 2 parts granite screenings. The base 
consisted of 1 part cement, 3 parts torpedo 
sand and 5 parts limestone. The expansion 
joints were protected by Baker steel plates. 

In the second booth a brick wearing sur- 
face was laid after the recommendation of 
the National Paving Brick Manufacturers As- 
sociation upon a standard concrete base, such 
as should be used under all permananet pave- 


ments. The base was composed of 1 part 
cement, 3 parts torpedo sand and 6 parts 
limestone. 


In the third booth a concrete pavement 
with a wearing surface of bitumen and 
sand, such as is used at Ann Arbor, Mich., 
was laid upon a base composed of 1 part 
cement, 2 parts torpedo sand and 4 parts 
screened gravel. 

The fourth booth was a representation of 
a type of pavement that covers thirty-three 
miles of road in Wayne county (Detroit), 
Michigan. This single-coat concrete pave- 
ment is composed of 1 part cement, 1% 
parts torpedo sand and 8 parts’ screened 
gravel. The expansion joints were placed 
twenty-five feet apart and protected by 
Baker steel plates. This exhibit proved es- 
pecially attractive to engineers and highway 
commissioners generally. The Wayne county 
pavements have excited country-wide inter- 
est among good roads men. 

The fifth booth showed a pavement with 
a wearing surface of 1 part cement, 1% 
parts of a mixture of 3 parts \4-in. to %-in. 


gravel and 2 parts torpedo sand. The base 
consisted of 1 part cement, 3 parts torpedo 
sand and 5 parts gravel. The expansion 
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joints in this case were protected by 
2x214x3-16-in. angle iron. The reinforcing 
material used was No. 7 triangle mesh. 
Concrete pavements with concrete wearing 
surfaces may be laid at a cost of from $1.00 
to $1.50 per yard varying with local condi- 
tions, and upon the concrete base shown 
various wearing surfaces may be laid which 


will make the road structure permanent, 
but which will increase. the cost of con- 
struction. 





Steel Dump Cars in Street Excavation Work. 


An example is shown in the accompanying 
illustration of the efficiency of steel dump 
cars for the economical handling of earth 
and material for filling. The photograph was 


tically all down hill, the greater part of a 
3 per cent. grade, but for a short distance a 
10 per cent. grade was encountered. Down 
the 3 per cent. grade the cars were held in 
check with a pole used as a brake, with a 
heavyweight block on the end, and on the 
10 per cent. grade, a hoist was used to raise 
and lower the cars. 

The portable railway and cars were built 
by the Oronstein-Arthur Koppel company in 
their works at Koppel, Pa. 

All material was hauled by these Koppel 
cars, and the work done at a cost of from 24 
to 30 cents per cubic yard. This included 
every item of expense. This is remarkably 
low, and especially so when the distance of 
the haul is considered and the _ difficult 
grades encountered. 

















STREET EXCAVATION IN NEWCASTLE, PA. 


taken in New Castle, a town in Western 
Pennsylvania, where a number of steep hills 
provide difficulties in street construction. 

In making a street extension in New 
Castle, recently, 35,000 yards of earth had 
to be hauled a distance of 3500 feet to make 
a fill 40 ft. in depth, 50 feet wide at the top, 
and 150 feet at the bottom. Running across 
the bottom of the fill was a five foot con- 
crete sewer 150 feet in length. 


The big problem was the transportation of 
the material to make the fill, but the con- 
tractors, Wards and Golden Construction 
company of New Castle, solved it quickly, 
efficiently and economically, using a complete 
portable railway, consisting of 3500 ft. of 24 
gauge portable track with switches, and 15 
Koppel “V’’ shaped steel dump cars, each 
of 36 cu. ft. capacity. These were hauled by 
horses, 

And the haul of the loaded cars was prac- 


Some Novel Features in Fireproof Construction. 
BY W. H. RADCLIFFE. 


The Vanderbilt Hotel, at Park avenue, 
Thirty-third and Thirty-fourth streets, New 
York City, shown in the accompanying photo- 
graph, is the last word in fireproof hotel con- 
struction. 

If a fire should start in any part of this 
building it would simply consume the inflam- 
mable contents confined at the point of the 
fire’s origin. Owing to the fireproof, hollow- 
drawn-steel and asbestos-filled construction of 
the doors and all interior trimming, coupled 
with the stone and metal construction of the 
elevator shafts, doors and stairways, a fire 
could not spread, because it could not eat 
its way from room to room, or from floor 
to floor. That this is an actual fact and 
not a theory was demonstrated by a fire that 
started in the corridor on the third floor 
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three days after the official opening, and 
which was controlled with ease. 

Each guest chamber, or suite, is virtually 
a building in itself, and although a fire may 
start in a dozen of them at the same time 
and on various floors, the safety of the hotel 
is not affected. 


The insulation of the garbage room and 
of the servants’ dining room presented an 
unusually difficult problem. It had to be of 
the highest efficiency, not so much on ac- 
count of preventing fire, as to prevent the 
heat from the boilers spreading and raising 
the temperature in the room above. 

Unlike most hotels, the servants’ quar- 
ters, instead of being on the top floor, are 
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Guided by the report of the United States 
Geological Survey that 60 per cent. of the 
fire danger to buildings comes from exterior 
fires, unusual care was taken by the archi- 
tects to insure an absolutely fireproof roofing 
for the hotel. The entire top of the build- 
ing was therefore covered with J-M asbestos 
roofing. Over this a layer of vitrified tile 
was laid. A pent house on the roof is also 
covered with the same roofing. 


Fireproof construction has ‘been carefully 
followed in the foyer and halls, which are 
built largely of marble and Caen stone. The 
lighting has been especially well handled in 
the foyer, where J-M linolite electric lamps, 
sereened with attractive reflectors, give a 








L 








THE NEW FIRE-PROOF VANDERBILT HOTEL, NEW YORK CITY. 


on the third floor. This innovation was 
partly due to the top floor being considered 
the most desirable in the building on ac- 
count of the extensive view afforded to the 
north, south and _ east. The Vanderbilt 
apartments, comprising nine rooms, are lo- 
eated on the top floor. The servants’ quar- 
ters being on the third floor allow this floor 
to be used as a distribution center for the 
electric cables running up through the build- 
ing and all piping of mechanical equipment. 
Thorough fireproof and soundproof insula- 
tion in the form of J-M asbestos plaster is 
used in the walls of the servants’ rooms. 


soft, pleasing effect, and amber frosted lamp 
bulbs in brackets and cut-glass chandeliers 
add to the attractiveness. 

With the exception of the pictures, the 
marble and some of the bronzes, which were 
imported, the Vanderbilt Hotel represents 
throughout the work of local manufacturers, 
architects and builders. So far as the J-M 
fireproof materials described in this article 
are concerned, the H. W. Johns-Manville 
Company, New York, was the manufacturer. 
The Ajev Company was the general con- 
tractor, and Warren & Wetmore were the 
architects. 
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The Casey-Hedges Ornamental Standards for 
Street Lighting. 


Ornamental lighting, by reason of the 
many different street plans, the variations 
in height and kind of buildings, the width 
of roadway and its relation to sidewalk and 
parking area, lends itself to a display of 
taste and originality in the choice of light- 
ing standards. With a view to supplying de- 
signs to suit the different conditions, the 
Casey-Hedges .Co., Chattanooga, Tenn., have 
a great number of patterns, some of which 
are particularly deserving of mention. 

The “Colonial’’ standard is characterized 
by its broad, generous lines, extreme simpli- 
city and dignity. It consists of a square 
base and column but slightly more ornate 
ports on its capital another short column 
section which supports the center globe erect 
and four pendant globes upon cross-arms of 
consistently plain design. 

The “Doric” standard, is similar as to 
base and column but slightly more ornaie 
as regards the cross-arms, the four erect 
side globes and the urn which supports the 
center globe at a well proportioned distance 
above the others. The length of the cross- 
arms gives a distance between the side 
lamps which is six inches greater than in the 
ordinary type of standard. Its weight is 
approximately 1300 pounds. 

There are eight designs shown in the cir- 
culars issued by the company, and they are 
of such character as to allow of a wide 
range of choice in selection. 





A Mineral Waterproofing. 


Ironite, a product manufactured by the 
Tronite company, 716 Oxford Bld’g., Chicago, 
Tll., is a metallic waterproofing for all sorts 
of cement products, brick, stone and other 
porous substances. The material is in the 
form of an exceedingly fine metallic powder 
being strictly a mineral substance and hav- 
ing no oil, paraffine, asphalt or other similar 
substances in it. 

In applying it, Ironite may be mixed with 
water to about the consistency of ordinary 
whitewash, and spread upon the desired sur- 
face with a brush, or similiar method. The 
water will carry the particles into any cavity 
that moisture will penetrate. Its value as a 
water-proofing is due to the fact that when 
thus introduced into the voids of concrete, 
brick work, etc., the particles oxidize, ex- 
pand and form both a methanical and a 
chemical union with the concrete, and be- 
come an inseparable part and parcel of same. 
It cannot be removed except with strong 
mechanical force, as “hammer and chisel ;”’ 
and then only by taking a part of the con- 
crete with it. Ironite can be applied either 
to a wet or a dry surface, and to a structure 
in course of erection, or to one many years 
old. It may be applied either to the inside 
or the outside of a structure, and against 


waterpressure. 


Ironite is shipped in metal cans containing 
8, 25, 50 and 100 pounds, respectively. It may 
be purchased by the consumer, and used ac- 
cording to the instructions, or if preferred, 
the work may be done by one of the con- 
tracting companies. In the latter case, if 
desired, the work will be guaranteed. 





Recent Tests of Jointite. 


Thomas B. Stillman, chemical engineer, 
connected with the Stevens Institute of Tech- 
nology, Hoboken, N. J., and Edwin J. Fort 
have recently completed tests of the proper- 
ties of “Jointite,” a pipe jointing compound 
manufactured by the Marbleloid Co., 1328 
Broadway, New York, N. Y. Mr. Still- 
man’s report was, briefly, as follows: 

This compound has great adhesiveness and 
pliability at normal temperatures and does 
not lose these properties after being frozen 
(10 degrees F.), and then thawed thirty 
times. It is somewhat brittle at 20 degrees 
F., but this is not a temperature existing 
in your working conditions. It is water-proof 
and it retains its elasticity underground. 

It is a non-conductor of electricity and 
should be a protection against electrolysis. 

Mr. Fort’s tests, made upon 6-inch and 
12-inch pipe under’ hydrostatic pressure, 
showed no leakage under twenty-five pounds 
for ten minutes; a slight percolation on one 
6-inch section under thirty-five pounds for 
ten minutes, and a slight one in only two 
out of sixteen sections under forty-five pounds. 
The highest pressure obtained without leak- 
age was ninety pounds, while only thirty- 
three pounds was required. 





The Anti-Rust Paint. 


Rust has always been the chief argument 
propounded against steel structures. To com- 
bat this rust or oxidation of the steel, struc- 
tural shapes are painted in the fabricating 
shops before being sent to the work, then 
again immediately upon erection, and this 
is followed in the case the metal is exposed 
to the elements by repeated painting at very 
short intervals. 

A practical rust preventing paint has been 
in use for a number of years and has met 
with favor on this class of work. This 
paint, Gardiner’s anti-rust paint, has been 
used by the United States Government for 
the last twenty years on all its battleships. 

Briefly, the important points of Gardiner’s 
anti-rust are as follows: 

It contains no linseed oil. 

Linseed oil paint dries by oxidation, con- 
sequently it is impossible to shut out the 
oxygen from the steel by its use. 

Gardiner’s anti-rust is made from a base 
that is a natural insulator. It thus affords 
protection from electrolysis. 

A special feature is that it is unaffected 
by acids or alkali, consequently in cement or 
concrete construction a coating of paint ap- 
plied to the steel imbedded therein will fully 
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protect it against these destructive agencies. 

Robert W. Hunt & Co., engineers, of New 
York City, comment upon a series of tests 
which they made relative to Gardiner’s anti- 
rust paint: 

We hereby certify that in the light of a 
series of tests to which specimens of paint 
made by the Gardiner Paint Company of 
New York City have just been exhaustively 
subjected, we find said samples to be proof 
against rust or corrosion, although each speci- 
men was rigidly submitted to the action re- 
spectively of sulphur dioxide, carbonic acid, 
sulphuretted hydrogen and moist air. Fur- 
ther, we are also prepared to certify to the 
efficiency of the same paint in its resistance 
to electrical assault, and this conviction is 
born of another set of tests for electrical 
resistance, sufficient of which are now so 
far completed as to justify our belief that 
an unusual measure of insulation attributes 
are contained in the paint mixture in ques- 
tion. 

The paint is manufactured by the Gardiner 
Paint Co., 15 William street, New York City, 
and is sold throughout the west by Mans- 


field A. Pakas Co., Minneapolis, Minn. 





The Russell Sewage Disposal System. 


The Russell Sewage Disposal Company, 
which was located in Burlington, Iowa, for 
a number of years, has removed to 607 
Marquette building, Chicago, Ill. The com- 
pany manufactures a number of types of 
for the disposal of sewage from 
and towns, and from put*‘ic build- 
ings, school buildings and resid€ es. 

The disposal of sewage for citics, towns, 
school houses, summer cottages and coun- 
try homes where there is no sewer, has 
been a problem for a number of years. C. 
W. Russell has discovered, and received 
patents and copyrights on a system that 
will dispose of 99 per cent. of the sewage, 
and discharge harmless water without odor. 
The Russell system, all parts, is made of 
the same material that sewer pipe is made 
of, hard burned glazed clay. It is entire- 
ly underground and may be placed in the 
front yard, or in the cellar. There is no 
opening to the top of the ground. It liquefies 
the sewage and discharges a very small 
amount of clear water which will seep 
away by laying about 5 feet of 4-inch open 
joint farm tile. 

The first of the Russell sewage disposal 
systems were installed in 1905. These are 
still in use and more have been installed 
in the same towns and cities. A diagram 
of the system and an estimate of the cost 
of installation in any individual case will 
be sent upon application to the Russell 
Sewage Disposal Company. 


plants 
cities 





Trade Publications, 


The Blaw Steel Centering Company, West- 
inghouse Building, Pittsburg, Pa., offers 
prizes for the best plans and specifications 


AND TRADE 347 


for small concrete residences of $100, $75, 
$50 and $25 respectively, the designs for 
which must be in their hands by May the 
15th, 1912. 

The Koehring Machine Co., Milwaukee, 
Wis., have a monthly publication, “The 
Mixer,” devoted to concrete and other mixers. 
Among those described in the current issue 
are the Koehring hot mixer, for road paving 
materials, and some of their standard mixers. 

A suitable specification for stucco has been 
a much-mooted subject and when the metal 
lath manufacturers of the United States as- 
sociated themselves for the purpose of work- 
ing out the problems of the metal lath in- 
dustry, stucco construction was one of the 
first things taken up. After over six months 
of consulting with authorities and confer- 
ring with architects, contractors and manu- 
facturers, a typical specification to offer to 
architects was finally decided upon and has 
been issued by the Associated Metal Lath 
Manufacturers, 812 Wick Building, Youngs- 
town, O. 

The National Concrete Co., 806 Traction 
Building, Indianapolis, Ind., have a _ booklet 
on the Luten truss, which, in addition to 
giving examples of its use, has some inter- 
esting and valuable data on the design of 
highway bridges. 

Charles J. Williamson, 702 
Washington, D. C., has issued 
covering reinforced concrete patents, their 
scope and the legal questions involved. Par- 
ticular mention is made of the Turner “‘mush- 
room” patents. 

The March issue of the monthly publication 
of the Universal Portland Cement Co., Chi- 
cago, which is devoted to their dealers’ in- 
terests, contains some valuable advertising 
data for the retail dealer. The March Bul- 
letin of this company contains an interesting 
description of factory made concrete curb- 
ing, and descriptions of concrete pavements, 
dwellings, factories and office buildings. 

About fifteen attractive designs of orna- 
mental lighting standards are shown in a 
booklet on “Street Lighting’ by the Daven- 
port Machine & Foundry Co., Davenport, Ia. 
The company manufactures structural iron 
work and municipal castings. 

The Lehigh, the monthly publication of the 
Lehigh Portland Cement Co., Peoples Gas 
Building, Chicago, Ill., contains some matter 
of interest to the sales force, the dealers, 
the contractors and the engineers who use 
Lehigh. A description of the Galveston 
causeway is of particular interest to the en- 
gineer. 

The Arnold-Creager Co., New London, C., 
have a catalog of brick machine molds, brick 
barrows, sewer pipe barrows and trucks, clay 
conveyors, dump cars, disintegrators and 
other brick and tile manufacturing machinery. 

The Chain Belt Co., Milwaukee, Wis., have 
a monthly publication, known as “Chain 
Belt,” devoted to concrete construction in 
general and mixers in particular. Among 


Tenth street, 
a pamphlet 
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the matters treated in the February number 
are the Black Hawk concrete statue, a num- 
ber of concrete buildings shown by photo- 
graphs and a method of figuring the quant- 
ities of materials in a cubic yard of concrete 

A cloth bound booklet has been issued by 
the Metropolitan Paving Brick Co., Canton, 
Ohio, for the convenience of contractors. It 
comprises a number of tables of weights, 
measures and in addition a number of pages 
conveniently ruled for the recording of ab- 
stracts of bids. 

The National Bridge Co., Indianapolis, Ind. 
have issued an illustrated leaflet setting 
forth the decrees on the Luten patents. 

The Kurtztown Foundry and Machine Co., 
116 N. Broad St., Philadelphia, Pa., have a 
publication which will be issued occasionally 
in the interest of education along the lines 
of garbage disposal. The first issue of this 
publication, “Garbage,” contains a general 
article on the proper disposal of refuse and 
a description of the collection of New York 
City’s garbage. Irvin Bain is editor of the 
publication. r 

The 1912 catalogue of the ‘Port Huron 
Line,” appears in the folder form and is very 
complete as to detail. All machine parts are 
illustrated and described and their very ex- 
tensive line of road building machinery is 
noted in the last portion of the catalog. 
A copy may be obtained from the Port 
Huron Engine and Thresher Co., Port Huron, 
Mich. 

The Wheeler Condenser and Engine Co., 
Carteret, N. J., have a handbook “Steam 
Tables for Condenser Work.” Three tables 
are especially notable. No. 1 with .vacuum 
referred to a 30-inch barometer as the in- 
dependent variable, No. 2 with temperature 
as the independent variable, and No. 3 a 
table of properties of steam above atmos- 
pheric pressure, with gauge pressure as the 
independent variable. None of these tables 
have been published before and were calculat- 
ed especially for this book. In the remainder 
of the hand book the’ subject of vacuum 
measurements and the correction of vacuum 
gauge and barometer readings is discussed 
at more or less length. 

The February issue of the Universal Port- 
land Cement Co., 72 W. Adams St. Chicago, 
Iil, contains among other articles a discus- 
sion of an unusual type of water storage 
reservoir, a concrete block chimney, concrete 
guard rails in New York state, and a num- 
ber of examples of building construction. 





Trade Notes, 
ASPFALT. 


The Shelby Downa Asphalt Co., owner 
of natural asphalt mines at Ardmore, Okla- 
homa, have contracted for a plant at Chanute, 
Kas., for the purpose of refining Oklahoma 
asphalts, the location being selected because 
of its geographical center to the territory 
of the company’s activity. Paving cements 
will be manufactured there for the use of 


the company in its paving business, and for 
sale to paving contractors generally. The 
general offices of the company will remain 
at Ardmore, Okla. 


CEMENT. 


The Sandusky Portland Cement Co., San- 
dusky, O., has just received an order for 
100,000 pounds of Medusa waterproofing for 
use in the New York Dock Company’s job 
at Atlantic Basin, Brooklyn; 5,000 barrels 
Medusa wateproofed white Portland cement 
for use in the Woolworth Building, New York 
City; 25,000 barrels of Medusa gray cement 
for use in the Central High School building, 
Minneapolis, and 3,000 barrels of Medusa 
white Portland cement for use in the same 
building. 


MACHINERY. 


Hollywood, Cal.—Special: The Beesemyer 
Contracting Co., 201 Cugue Bldg., desire prices 
on one second-hand twenty-five-ton standard 
revolving steam shovel. 

Oak Park, Ill.—Special: H. G. Goelitz, 
general contractor, 451 North boulevard, de- 


‘sires to purchase the following machinery, 


either new or second-hand: One portable 
asphalt plant on cars; tools and complete 
asphalt paving equipment; two-wheel, seven- 
ton roller; six dump wagons lined with 
asbestos and steel, and one street concrete 
mixer. 

Evansville, Ind.: Bedford & Nugent de- 
sire to purchase an eight-ton second-hand 
road roller. 

Alliance, O.—Special: C. A. Childers, 113 
Twelfth street, desires to purchase a small 
size concrete mixer for sidewalk work, and 
also steel sidewalk forms. 

East Brady, Pa.—Special: Peter Meyer, 
general contractor and acting city engineer, 
desires information with a view to purchasing 
a concrete tile machine. 

Philadelphia, Pa.: Field, Baker & Under- 
wood, Inc., 718 Areade Bldg., will purchase 
reinforcing bars, buckets, contractors’ sup- 
plies, ditching machinery, dump wagons, ex- 
cavating machinery, hoisting machinery, hose, 
iron and steel pipe, shovels, wheelbarrows 
and water-proofing. 

Brooklyn, N. Y.: M. V. Woods, 371 Fulton 
street, will purchase one one-third cubic yard 
dredge. 

Glens Falls, N. Y.—Special: The Match- 
less Street Cleaner Company, of Glens Falls, 
N. Y., sole manufacturers of the Matchless 
sanitary horse sweeping machine and hand 
cleaning machine, has reorganized and the 
plant moved to Troy, N. Y. Albert E. Davis, 
for many years sales manager of the Covert 
Manufacturing Company, is the new president 
and L. A. Jones secretary and treasurer of the 
company. 

New York, N. Y.: The city of Huddersfield, 
Yorkshire, England, has placed the order with 
the London representative of the Ruggles- 
Coles Engineering Co., 50 Church street, New 
York, for two of their Class A-10 dryers for 
drying sewage cake. 

Wausau, Wis.: R. H. Brown, Unity, Wis., 
county commissioner, desires to purchase road 
rollers, graders and a complete stone chursh- 
ing outfit. 





MISCELLANEOUS. 


Walter B. Snow, publicity engineer, 170 
Summer street, Boston, has increased his 
organization by the addition of Mr. Charles 
L. Mulligan, late of the editorial staff of 
the Brooklyn Standard Union, and for a 
considerable period associated with the pub- 
licity department of the Western Electric Co. 

Vicente Saucedo, Assoc. M. Am. Soc. C. E., 
has resigned as chief engineer of the Mon- 
terey Water Works and Sewer Co. and of 
the Monterey Railway, Light and Power Co., 
and has opened offices for the general prac- 
tice of engineering in the Banco Mercantile 
Building, Monterey, N. L., Mexico. 









































ROADS AND PAVEMENTS. 


BIDS REQUESTED. 
Talladega, Ala.—April 8. Constructing 
4% miles of gravel road between Talladega 
and Martinsville; estimated cost, $8,000. 


Certified check, $400. W. S. Keller, state 
highway engineer, Montgomery, Ala. 
Fort Smith, Ark.—May 1. Constructing 


35,000 yds. of pavement on Garrison ave- 
nue. City engineer. 

Ottawa, Ill—dApril 30. Constructing 
$300,000 of brick pavement. E. L. Farns- 
worth, city engineer. 

Streator, Ill—April 30. Paving Wasson 
street with brick. Certified check, 10 per 
cent. W. W. Bean, chairman board of lo- 
cal improvement. 

Anderson, Ind.—April 15, 2 p. m. Con- 
structing a road on the line between Del- 
aware and Madison counties and construct- 
ing 1 gravel road in Jackson township, 1 
in Monroe township, and 8 in Pipe Creek 
township. Joel B. Denniel, auditor. 

Attica, Ind.—April 8, 7:30 p. m. Im- 
proving Park avenue and Jackson street. 
Samuel Turman, city clerk. 

Bluffton, Ind.—April 8, 1 p. m. Con- 
structing 2 gravel roads in Harrison town- 
ship and stone roads in Harrison and Lib- 
erty townships and a macadamized road 
in Harrison township. L. A. Williamson, 


auditor. 

Danville, Ind.—April 11, 1 p. m. Con- 
structing road on county line between 
Hendricks and Morgan counties. L. W. 
Borders, auditor Hendricks county. 

Albany, N. Y.—April 15, 17, 19. Bids 


will be opened on the dates mentioned for 
the construction of 358 miles of road at an 
estimated cost of $5,000,000. C. Gordon 
Reele, superintendent of highways. 
Wahpeton, N. D.-—April 8, 7 p. m. Con- 
structing sidewalks, curbs, gutters and 
crossings for the ensuing year. Certified 
check, $50. Clark M. Colson, city auditor. 
Bowling Green, O.—April 10, 1 p. m. 
Road construction as follows: The Jacob 
Schramm tar-bound macadam road; An- 
drew Handley water-bound macadam road; 
Charles H. Coy water-bound macadam road; 
the Charles Schumacher water-bound ma- 
cadam road; the James Daum water-bound 
macadam road. Certified check, $500 on 
each bid. C. E. Stinebaugh, county audi- 
tor; E. F. Metzger, county surveyor. 
Canton, O.—April 12, 10 a. m. Improving 
the Massillon-Navarre road as follows: §8,- 
331 cu. yds. excavation, 6,227 ft. of 14-in. 
concrete curb, 1,201 ft. of standard 18-in. 
concrete curb, 6,227 ft. stone curb, 1,201 ft. 
stone curb 18-in. 7,159 sq. yds. 4-in. con- 
crete base, 7,159 sq. yds. vitrified brick 
pavement, 3,000 ft. of 4-in. 209 ft. of 12-in. 
vitrified sewer pipe. Certified check, $500. 
J. H. McConnell, auditor of Stark county. 
Cleveland, O.—April 17, 11 a. m. Chang- 
ing the improvement of North Woodland 
Road No. 2 from brick to Medina block. 
Certified check, $1,000. Frank R. Landers, 
— surveyor; John F. Goldenbogen, 
clerk. 


Cleveland, O.—April 24, 11 p. m. Im- 


Certified check, 
John F. Goldenbogen, clerk. 


proving the Green road. 
$1,000. 

Newark, O.—April 17. Constructing a 
number of roads in Licking county. C. L. 
Riley, county auditor. 

St. Bernard, O.—April 9, 12 m. Con- 
structing curb and gutter and macadam 
roadway on Church street. Certified check, 
$100. M. J. Zoller, clerk. 

Freeport, Pa.—April 15, 7:30 p. m. Pav- 
ing Third street, including 700 cu. yds. 
grading, 2,000 lin. ft. curbing and 2,800 sq. 
yds. of vitrified brick paving. C. B. Find- 
ley, engineer. 

Huntington, W. Va.—April 15, 1:30 p. m. 
Paving 3 streets and 13 alleys with vitri- 
fied paving brick. Certified check, $500. 
John Coon, commissioner of streets; A. B. 
Maupin, city engineer. 


SEWERS. 


BIDS REQUESTED. 


Washington, D. C.—April 18. Construct- 
ing water works and sewerage system at 
the White Earth Indian School, Minn. In- 
dian Office, Washington, D. C. 

Pierce, Fla.—April 16, 7 p. m. Construct- 
ing 7 miles of 6, 8, 10 and 12-in. sewers, 
together with all flush tanks, and appur- 
tenances. D. V. M. Rodgers, engi- 
neers. 

New Orleans, La.—April 25, 12 m. Drain- 
age construction and machinery as fol- 
lows: First, contract 39D, condensing ma- 
chinery for 6,000-k. w. turbine; second, con- 
tract 41D, 2 hydraulically operated sluice 
gates; third, contract 42D, construction of 
lined and covered canal on Claiborne ave- 
nue; fourth, contract 43D, iron screens for 
pumping station No. 1. F. S. Shields. sec- 
retary; Geo. G. Earl, superintendent sewer- 
age and water board. 

New Orleans, La.—April 25, 12 m. Con- 
structing concrete lined canal in Claiborne 
street, including 9,000 cu. yds. excavation, 
1,740 cu. yds. concrete and masonry, 7,310 
lineal feet of 36-in. to 6-in. terra cotta pipe. 
All under contract No. 42D. Certified 
check, $1,000. F. S. Shields, secretary of 
sewerage and water board; Geo. G. Earl, 
general superintendent. 

Ludington, Mich.—April 20, 1:30 p. m. 
Constructing 4,000 ft. of pipe sewer. Certi- 
fied check, $50. Dean Thompson, city clerk. 

Pontiac, Mich.—April 8, 1:30 p. m. Con- 
structing 12,209 lin. ft. of sewers on 2 
streets. Certified check, $200 on each bid. 
Cc. L. Groesbeck, city clerk. 

Mankato, Minn.—April 15. Constructing 
9,600 ft. of sanitary sewers from 8 to 18 
in. in diameter, with 23 manholes. H. F. 
Blomquist, city engineer; S. W. Bates, city 
clerk. 

Lakewood, O.—April 15, 12 m. Construct- 
ing sewers on West Madison avenue, under 
2 contracts. Certified check, $2,000 on each 
contract. J. W. Chrisford, director of pub- 
lic service. 

Roanoke, Va.—April 30, 12 m. Construct- 
ing sewers on Kirk and Campbell avenues. 
Certified check, $50 on each contract. F. 
L. Gibbony, city engineer. 
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WATER WORKS. 


BIDS REQUESTED. 

Washington, D. C.—April 18. Construct- 
ing water works and sewerage system at 
the White Earth Indian School, Minn. In- 
dian Office, Washington, D. C. 

Pierce, Fla.—April 16, 7 p. m. Water 
works construction as follows: 500 tons 
of 6, 8 and 10-in. cast iron pipe, 50 hy- 
drants, 4 10-in. and 8-in. gate valves, 8,000 
ft. galvanized 1%-in. pipe, 1 duplex pump, 
150-gal.-per-minute; 1 duplex pump, 500- 
gal.-per-minute; 1 75,000-gal. tank on 120- 
ft. tower; 100,000-gal. concrete reservoir, 
2 150-h. p. boilers; 1 100-k.v.a. generator ; 
one 50-k.v.a. generator. UD mm & S. MM. 
Rodgers, engineers. 

Titusville, Fla——May 20. Constructing 
water works system complete, including 
pumping station, elevated reservoir, water 
main, hydrants, etc. Geo. M. Robbins, 
chairman. 

Fairbury, Ill.—April 17. Furnishing and 
erecting a steel water tank. T. B. Karnes, 
city clerk. 

River Forest, Ill.—April 8, 1 p. m. Con- 
structing reinforced concrete reservoir of 
150,000-gal. capacity. J. E. Adams, village 
clerk. 

Grand Rapids, Mich.—April 11, 8 p. m. 
Furnishing 1,000 %-in. meters, 25 %-in. 
disc meters, 5 1%-in. piston meters, 5 2-in. 
piston meters. Certified check, $50. Edw. 
H. Christ, president of board of public 
works; Samuel H. Freshney, secretary and 
general manager. 

Rochester, N. Y.—The board of contracts 
and supplies will receive bids early in 
April for 1,623 ft. of cast iron pipe for 
water main extension, 3,300 ft. of 24 and 
42-in. cast iron pipe for section 2, and 730 
feet of 16 and 24-in. cast iron pipe for sec- 
tion 4 of the new intercepting sewerage 
system. 

Holdenville, Okla.—April 13, 10 a. m. 
Furnishing the following machinery and 
material for water works construction: 
15,000 linear ft. of 10-in. cast iron Class A 
pipe, 20,000 lbs. of lead, 1-inch generator 
set, consisting of 1 75-k.v.a. generator di- 
rect connected to a horizontal engine; 45,- 
000 ft. of No. 6 water proof copper wire, 
130 cedar poles, 1 bronze fitted horizontal 
turbine pump with the capacity of 625 gal. 
per minute, direct connected to a 35-h.p. 
motor, and 1 72-in. by 18-ft. horizontal re- 
turn tubular boiler. Willard E. Levan, city 
clerk; Doogan & Harper, 920 Scarritt build- 
ing, Kansas City, Mo., engineers. 

Saskatoon, Sask., Can.—March 29, 12 m. 
Constructing 13 miles of sanitary sewers 
and water mains. James Clinkskill, chair- 
man city commission; Geo. T. Clark, city 
engineer. 


BRIDGES. 


BIDS REQUESTED. 

San Bernardino, Cal.—April 8, 11 a. m. 
Constructing a 250-ft. steel highway Petit 
truss highway bridge; estimated cost, $12,- 
000. J. Bright, Jr., county surveyor. 

Chicago, Ill.—April 24, 11 a. m. Con- 
structing substructure for a bascule bridge 
over the Chicago river at Thirty-fifth 
street. Certified check, $3,000. L. E. Mc- 
Gann, commissioner of public works. 

Anderson, Ind.—April 15, 10 a. m. Bridge 
construction as follows: Steel bridge over 
Pipe creek, concrete bridge over Hillgos 
ditch and a number of bridge repairs. Joel 
B. Denniel, auditor. 

Crown Point, Ind.—May 8, 12 m. Con- 
structing bridges in East Chicago. C. A. 
Johnson, auditor. 


Grand Forks, N. D.—April 26. Construct- 
ing steel and concrete bridges during the 
year. Hans Anderson, county auditor. 

Bowling Green, O.—April 9. Construct- 
ing reinforced concrete arched bridge in 
Ross township, over Grassy creek. C. 
Stinebaugh, county auditor. 

Cleveland, O.—April 17, 11 a. m. The 
constructing of a bridge on McCracken 
road under report 2919. Certified check, 
10 per cent. John F. Goldenbogen, clerk. 

Cleveland, O.—April 24, 11. a. m. Con- 
structing concrete bridge on the Lake 
Shore boulevard under report No. 2920. 
Certified check, 10 per cent. John F. Gold- 
enbogen, clerk. 

Lisbon, O.—April 15, 1 p. m. Construct- 
ing steel bridge No. 1041 in Middleton 
township; estimated cost, $1,000. Certified 
check, $200. H. C. McCamon, president of 
board of county commissioners. 

New Philadelphia, O.—April 15, 1 p. m. 
Constructing steel superstructure of the 
Zoar Station bridge. Certified check, $300. 
W. C. Shott, auditor of Tuscarawas county. 

Youngstown, O.—April 8, 11 am. Fur- 
nishing the material and constructing 42- 
ft. bridge on Lowellville road. Certified 
check, $50. I. M. Hogg, county auditor. 

Harrisburg, Pa.—April 12, 12 m. Con- 
structing reinforced concrete arched bridge 
and a twin-arch stone bridge over Clark’s 
creek. Certified check, 10 per cent. Lam 
Frank Lebo, clerk. 

Mitchell, S. D.—April 8. Constructing 
bridges in Davison county during the en- 
suing year. R. A. Vangle, county auditor. 

Salt Lake City, Utah—April 16. Con- 
structing a girder bridge on concrete abut- 
ments on road No. 15E. Margaret Z. 
Witcher, county clerk. 

West Union, W. Va.—April 17. Con- 
structing concrete abutments and _ steel 
bridge across the Middle Island creek. U. 
G. Summers, county clerk. 

Calgary, Alberta, Can.—April 15, 12 m. 
Bridge construction as follows: 2 bridges, 
span, 125-ft.; 4 bridges, span, 100-ft.; 14 
bridges, span, 75-ft.; 9 bridges, span, 60-ft. 
Certified check, 5 per cent. E. F. Dawson, 
chief engineer Canadian Pacific Railway 
Company. 





GARBAGE DISPOSAL, STREET CLEAN- 
ING AND SPRINELING. 


BIDS REQUESTED. 

Ottawa, Kan.—The city of Ottawa is in 
the market for a garbage disposal plant. 
Address Dr. W. L. Jacobus. 

Morenci, Mich.—The city desires to pur- 
chase a street sweeper; second-hand pre- 
ferred. Mayor Horton. 

Marion, O.—The city is in the market 
for street sweeping machinery and road 
graders. E. A. Scott, chief engineer de- 
partment of public service; J. C. Anthony, 
director. 

Hobart, Tasmania.—Consul Henry D. 
Baker, of Hobart, states that the municipal 
council wishes information regarding gar- 
bage destructors and their cost. Hon. Al- 
fred A. Crisp, mayor. 


MACHINERY, MATERIALS AND SUP- 
PLIES. 


Indianapolis, Ind.—The Fisher-Goory 
Coal Co., Indianapolis, has been incorpor- 
ated for $25,000 by Wm. A. Fisher, presi- 
dent; Wm. P. Cosgrove, vice president; Wm. 
J. Goory, secretary and treasurer and de- 
sires information on cement, sewer pipe, 
lime, lath, roofing material, and will take 
an agency for a line of concrete machinery 
and tools. Office, 708 South Capitol avenue. 





PYRE ATE. 














